EPA/600/B-15/XXX

Quantitative Microbial Risk Assessment Tutorial
HSPF Setup, Application, and Calibration of Flows and Microbial
Fate and Transport on an Example Watershed

Keewook Kim?

University of Idaho

Idaho National Laboratory

Center for Advanced Energy Studies
Idaho Falls, Idaho

Gene Whelan

Kurt Wolfe

Rajbir Parmar

Michael Galvin

Marirosa Molina

Richard Zepp

U.S. Environmental Protection Agency
Office of Research and Development
National Exposure Research Laboratory
Athens, GA

8/3/17

2Currently at Busan Development Institute, Busan, South Korea



Summary

A Quantitative Microbial Risk Assessment (QMRA) infrastructure that automates the manual process of
characterizing transport of pathogens and microorganisms, from the source of release to a point of
exposure, has been developed by loosely configuring a set of modules and process-based models.
Tutorials describe functionality of a QMRA software infrastructure, guide users through software use
and assessment options, and provide step-by-step instructions for implementing a mixed-use,
watershed-based QMRA. The tutorials are applications to portions of watersheds which provide short
descriptions and discussions that allow users to easily move through the QMRA assessment process
without having to implement all of the steps. These include:

e Installation of software for watershed modeling in support of QMRA

e Navigation of software that automates data collection and identifies an 8-digit HUC of interest

e |Importation of local data files to identify and modify contamination sources and input
parameters

e Mathematical formulation of the Microbial Source Module (MSM) that determines microbial
loading rates to a watershed

e Implementation of land-applied microbial loadings within a 12-Digit HUC

e Pour-point analysis of land-applied microbial loadings and comparison of simulated and gaging
station results

e NLDAS and NCDC meteorological data

e Point source and land-applied microbial loadings within a 12-digit HUC

e Publication of a microbial density time series as a TXT File

This tutorial combines several shorter tutorials and applies them to a complete watershed basin, from
source to receptor. Prior to implementation, it is recommended that users become familiar with earlier
boutique tutorials since many questions may be answered more concisely by them. This tutorial
demonstrates how to

Identify locations of flow gage stations in a watershed of interest.

Download flow and microbial observations from a USGS gaging station and text file, respectfully.
Export flow and microbial observations.

Prepare PEST input files for HSPF flow and microbial parameter calibrations.

e Calibrate HSPF flow and microbial parameters with PEST.

e View results of HSPF flow and microbial parameter calibration with PEST.

e Compare observed, uncalibrated, and calibrated results.

The Manitowoc watershed is a 525 mi? basin that is used to illustrate a complete source-to-receptor
assessment on a full-size watershed. The results published here are for illustrative purposes only and do
NOT represent a final or verified assessment of the Manitowoc watershed.



HSPF Setup, Application, and Calibration of Flows and Microbial Fate and
Transport on an Example Watershed

PURPOSE
Automate data acquisition to meet input requirements for the HSPF, MSM, PEST, and BASINS models.
OBJECTIVE

Implement a quantitative microbial assessment at a gaged watershed.
Pre-populate input data files of the WinHSPF (a.k.a. HSPF), MSM, and PEST models automatically.

DEMONSTRATION

This tutorial reviews screens, icons, and basic functions of the SDMProjectBuilder (SDMPB) and how to
take output from SDMPB; develops microbial spatial and temporal microbial loadings using MSM;
performs microbial fate and transport on the Manitowoc River Basin using HSPF; and analyzes and
visualizes the results at multiple locations in the watershed using BASINS. Users will learn how to set up,
simulate, and calibrate parameters with both hourly and daily flow simulations, although neither
requires the other since each simulation is independent. It demonstrates how to

e Identify and delineate a watershed of interest.
e |Initiate execution of SDMPB.
e Navigate the SDMPB.
e Use basic functions of the SDMPB tool bar.
e Identify and label a watershed of interest.
e Choose a pour point of the Manitowoc River Basin, delineate the sub-area that contributes to
that Pour Point, and collect data for it.
e Capture contextual data for the Microbial Source Module (MSM) and pre-populate its input data
files to account for:
o Land-applied microbial loadings
o Microbial loadings from septic systems
o Microbial loadings from direct cattle shedding instream
e Capture contextual data for the watershed model HSPF and pre-populate its input data files to
account for:
o Hydrology and hydrodynamics
o Snow accumulation/melt
o Microbial fate and transport
o Daily and/or Hourly simulations
e Prepare flow observation time series for HSPF parameter calibration with BASINS
e Automate PEST input file preparation for HSPF flow parameter calibration
o Perform HSPF flow parameter calibration with PEST



e Compare uncalibrated, calibrated, and observed simulations at the watershed pour point with
BASINS

e Visualize and overlay time series of flow and microbial densities at the watershed pour point
with BASINS

This tutorial implements an assessment on a complete river basin, based on a series of tutorials that had
previously been developed to aid users in implementing QMRA-related software to assess release,
migration, and fate of microbes in a mixed-use watershed setting, as described by Whelan et al. (2017a).
For example, Whelan et al. (2017b) presents a shorter version of the assessment presented here, since it
demonstrates a pour-point analysis of land-applied microbial loadings and a comparison of simulated
and gaging station results by simulating microbial fate and transport using HSPF; it then analyzes and
visualizes results at multiple locations in the watershed using BASINS.



TUTORIAL — TABLE OF CONTENTS

SECTION 1: CHOOSING A WATERSHED AND EXECUTING HSPF FOR FLOW AND MICROBIAL
FATE AND TRANSPORT
e SOFTWARE ACCESS, RETRIEVAL, AND DOWNLOAD
o NAVIGATING THE SDMPB AND IDENTIFYING A WATERSHED OF INTEREST
o Executing the SDMProjectBuilder
o New SDM Project
o Navigation Helper
o Identify, Modify, and Import Local Source-term Data
= |dentify Local Source-term Data
= Modify Local Source-term Data
e BoundaryPointsLL.csv
e FCProdRates.csv
= Import Local Source-term Data
o Identify the Pour Point Gaging Station
o Run Project Builder
e LABEL SUBWATERSHED WITH AN IDENTIFICATION NUMBER
e MODIFY MICROBIAL LOADING RATES IN THE HSPF *.UCI FILE
o ldentify Microbial Loading Rates in the HSPF *.uci File which need to be Set Equal to
Zero
o Modify Microbial Loading Rates in the HSPF *.uci File by Using a Text Editor
= |dentify Land-use Types by Subwatershed
=  Modify Microbial Loading Rates
o Modify Microbial Loading Rates in the HSPF *.uci File by Using the HSPF User Interface
o EXECUTING HSPF

SECTION 2: CALIBRATING FLOW-RELATED PARAMETERS
o DOWNLOADING AND EXPORTING A TIME SERIES OF FLOW OBSERVATIONS
o Register Simulation Results for the Manitowoc River Basin
o Download Discharge Data Associated with Gage Stations in the Manitowoc River Basin
= Daily Discharge Time Series for USGS Gaging Stations on the Manitowoc River
Basin
= Daily Discharge Time Series for USGS Gaging Station 04085427
o View Observed Data
o Export Flow Data as a Text File for Parameter Calibration
o PREPARING PEST INPUT FILES FOR HSPF FLOW PARAMATER CALIBRATION
o Prepare HSPF for the Flow Calibration Period
o Execute HSPF for the Flow Calibration Period
e CALIBRATING HSPF FLOW PARAMETERS WITH PEST
e VIEWING OUTPUT FILES OF THE FLOW CALIBRATION RESULTS
o View PEST Output Files of Flow Calibration Results with a Text Editor
o View Calibrated Flow Parameter Values with WinHSPF
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SECTION 3: VISUALIZING HSPF FLOW CALIBRATION AND SIMULATION RESULTS
e REGISTERING CALIBRATION RESULTS WITH BASINS
o COMPARING HSPF FLOW SIMULATION RESULTS BY PLOTTING MULTIPLE TIME SERIES
o Identify Data Sources Containing Daily Flow
o View for a Daily Time Step

SECTION 4: CALIBRATING MICROBIAL-RELATED PARAMETERS
e PREPARING MICROBIAL OBSERVATION DATA
e PREPARING PEST INPUT FILES FOR HSPF MICROBIAL PARAMETER CALIBRATION
o Create Microbial Folder and Populate with Necessary Files
o Execute Microbial Calibration using PEST
o CALIBRATING HSPF MICROBIAL PARAMETERS WITH PEST

SECTION 5: VISUALIZATING HSPF MICROBIAL CALIBRATION AND SIMULATION RESULTS
e VIEWING OUTPUT FILES OF THE MICROBIAL CALIBRATION RESULTS
o View Microbial Results Using a Text Editor
o View Microbial Results Using WinHSPF
o REGISTERING CALIBRATED SIMULATION RESULTS AND OBSERVATIONS WITH BASINS
o Register Calibrated Microbial Simulation Results
o Register Microbial Observations
o COMPARING HSPF MICROBIAL SIMULATION RESULTS BY PLOTTING MULTIPLE TIME SERIES

DISCLAIMER
REFERENCES

APPENDIX A: USGS Instantaneous Data Archive for Instantaneous Discharge Data using the
BASINS Download Data Tools

APPENDIX B: Flow Calibration: Details of “HSPF_PEST_flow.exe” and “Input_flow.in”

APPENDIX C: Flow Calibration: Heuristic Relationships between Land Use Types and Various
Calibration Parameters

APPENDIX D: Microbial Calibration: Details of “HSPF_PEST_microbe.exe” and
“Input_microbe.in”



SECTION 1
CHOOSING A WATERSHED AND

EXECUTING HSPF FOR FLOW AND MICROBIAL FATE AND TRANSPORT

SOFTWARE ACCESS, RETRIEVAL, AND DOWNLOAD

Instructions for accessing, retrieving, and downloading the following software, to install on a host
computer in support of Quantitative Microbial Risk Assessment (QMRA) modeling, are provided by
Whelan et al. (2017c):

When installed, three shortcut icons appear on the deskt

SDMProjectBuilder (including the Microbial Source Module as part of the installation)
BASINS (including WinHSPF and WinHSPFIt)

SARA Timeseries Utility

HSPF_PEST_flow and HSPF_PEST_microbe

FORTRAN Library

PEST

op:

&

SDIV roctr WinHSPF3.0

e




NAVIGATING THE SDMPB AND IDENTIFYING A WATERSHED OF INTEREST

Executing the SDMProjectBuilder

1. Execute the SDMProjectBuilder (SDMPB) by clicking on the shortcut icon displayed on the
computer screen:

2. Iftheicon cannot be found on the Desktop, locate the executables on the hard drive (i.e.,
SDMProjectBuilder.exe), which are typically in \SDMPB\bin), as illustrated below. A detailed, more
comprehensive tutorial describing how to identify an 8-digit HUC is provided in Whelan et al.
(2017d); an abbreviated version follows.
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3. The User Interface (Ul) of SDMPB appears.

File SDMProjectBuilder Extensions
rYE) aage GO i@ BbE DL R

Legend | Selection Map

= £ |Map Layers

X ¥ XV

4. Before beginning the application, it is important to understand the meaning of the tool bar icons.
For additional information, see Whelan et al. (2017d).

File SDMProjectBuilder Extensions <--- Menu Bar

o o @ e He® G Qg e @ . [F] @) 2+l 7] <--- Tool Bar
Add A Pan Zoom A A Zoom /:\Zoom/:\ Select A A Find A /':\ New/?\ Move /?\
Layer... | In i Previousi to | P i ! | Vertex |

H o | Layer | Deselect | Measure | i |
Remove Zoom | ; i Al View Add b
Layer Out | °°M  Zoom . Attribute  Shape S"aPPing
Next Identify
Zoom to Table
to Coordinates
Full Extent

New SDM Project

5. From the Menu Bar, select “SDMProjectBuilder>New SDM Project” to begin identifying a
watershed of interest.

" SOM Project Buil

File | SD ) : ensions

) New SDM Project a
Lege NaV FETp
EF=: Import Local Data Files

Run Project Builder
Options




6. Create a folder where you have administrative rights. Below, a new project file was created as
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\ HSPF-PEST_1.dspx". Click “Save”.

L
.. = iemTechnologies » SDMPE » HSPF-PEST_1 »

Edit View Tools Help

Eile

Organize = Include in library - Share with - Burn
4 ) SDMPE -
I | bin
[ W etc iR
- HSPF-PEST L
I i HSPF-PEST 1
[+ Pour_Point i

143 items

7. A map of the Unites States including Alaska, Hawaii, and Puerto Rico should appear.

File SDMProjectBuilder Extensions
1R 4 [RAEOOEO v eRLE DL
Legend ‘Se\ection‘ Map |

B £ Map Layers
= M states

B WHucs

£ ¥ Counties

< [l v % -

Ready. X: -19667879.41607 Y: 2016625.91599 HUC-8: 1 feature selected X:-19667879.41607 Y: 2016625.91599 HUC-8: 1 feature selected .:

8. Inthe “Legend”, layers are sequentially displayed, top to bottom. They can be moved by holding
the left mouse button down and moving it up or down to the desired position. Layers can be turned
on or off by checking (“v”) or un-checking the box at the left of the layer’s name. The map layers’
definitions are shown below.



File SDMProjectBui
s @ & @
Selection

=l £ Map Layers
= V] States US States

[
= ¥ HUC-8 All 8-digit HUCs

R N: not headwater

D A Y: headwater catchment
= Counties

Legend

US Counties

9. Tofind a watershed and collect the desired data, identify each 8-digit HUC and its unique ID called
the Hydrologic Unit Code (HUC) Catalog Unit (CU). Assign CU numbers to the HUC-8s:
a. Add 8-digit HUC labels by right-clicking on the “HUC-8" Layer.

File SDMProjectBui
AR HE BH(ZY(E)]
Legend

Selection

= £ Map Layers
= ¥ States

= Counties

b. Select “Labeling>Label Setup” and double-click left on ”“CU”; make sure “[CU]” shows in the
“SELECT” box at the bottom of the screen. Click “Apply”, then “OK”.
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Legend | Selection|

= £ Map Layers
= ¥ States

2 My

K Remove Layer

C # Zoom to Layer

o @ dE Attribute Table Editor

[I£) set Dynamic Visibility Scale

Data 4

Labeling

Selection b

& Properties

¥ Join Excel file ‘Data’ Label
|

(8 X (#] (¢

Unique Values

(2] (6] (ke ]

>
(and] [0 (ot ] |7

SELECT * FROM [Attributes] WHERE

Lis | (st | [>] (<]
Le Min_
Manc.

: 01010001
: 21020002

[CU]

Each symbol group can define a
separate string expression that includes
attribute values. Double click fields to

add it to the expression.

][ Cancel ][ Apply

c. The following screen should appear. [Note: All HUC-8s should now have associated CU

numbers.]

File SDMProjectBuilder Extensions
2 CP R

= £ Map Layers
El ¥ States

10040004

= FHuC-8

=] Counties

X: -7334658.29897 Y. 4664985.83161 HUC-8: 1 feature selected X: -7334658.29897 Y. 4664985.83161 HUC-8: 1 feature selected :
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10. We are interested in the Manitowoc River Basin in the County of Manitowoc, WI (see blue box in
figure below), but there are many ways to identify it. For example, we can zoom to the general area

using the “Zoom In” button on the tool bar. Click it, then go to the “Map” screen and identify
the area to zoom in on, as with the blue box in the figure below.

File SDMProjectBuilder Extensions
dE: A AHOIES v @B DLeR
Map |

Legend ‘Sa\ecuun

El £ Map Layers
&1 [¥] states

= #Huc-s
[N
Oy

= ¥ Counties

Ready. X:-7148314.61292 Y. 2421097.27886 HUC-8: 1 feature selected X:-7148314.61292 Y: 2421097.27886 HUC-8: 1 feature selected :

11. The result looks like this.

File SDMProjectBuilder Extensions
1R eaR@OEO [ e®abE BL4 R
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5
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s
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7 Z/‘—j {

0003 i J i /
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o 4
/ "

= ¥ Huc-s

f
/ 7
& ¥] Counties — % g

p
.

04060

04060200 \/"4 \’LJ]
|
J
\
i<
)

04030101 /
!
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f 04030201 ' { | ‘wl
[ : 3 ). 04060101
’_r;\’l\(}“\/" — ) s
- ~ ¢
n y f 2 ) \
\ ~ 1 ( ‘ A} oy
\ \ &\ \ /"/
e~ ~ f 0?-1-040003 1 \ ra .
% 07090002 | ) ) N
2 )i 5 y
g/ W, Y 'J\_
2 PPN
S Lv? J o |‘>
Ready. X:-9823874.32548 Y:5326066.2172 HUC-8: 0 features selected X:-9823874.32548 Y. 5326066.2172 HUC-8:0 features selected :

We are interested in the HUC with a CU of 04030101.
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Navigation Helper

12. Use the “Navigation Helper” to collect the first map layers. On the menu bar, select
“SDMProjectBuilder>Nav Helper”.

SDMProjectBuilder | Extensions
New SDM Project T ] i

Mav Helper

Import Local Data Files

Run Project Builder /|
: '
Cptions { ¢
EreerrecTe [ )
P

13. The following window appears.

Base Layers

State:

County:

"] HUC 12s

| Show Attributes |
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14. With the “Navigation Helper”, zoom to State, County, or HUC-8. If you do not know the HUC 8

identification number, but you do know the location, type in the “State” and “County” and choose
“Zoom”. Our example is for the watershed in Manitowoc County, Wisconsin.

I ———
Base Layers

State: Wisconsin

ey 'l anitowoc County

WNHD = HUC 12s

15. The following shows
a. aclose-up of HUC 04030101 and
| SDM Project Builder

o)
File SDMProjectBuilder Extensions
BRI [QAHOEOBC I+ OBbE DL R
[ egend [scloctin]

Mo
E £ MapLayers

L&
& ] Suates
0
= s (

On
¥
& ¥ Counties
O

04030101

| Ready.

X: -9810564.11867 V: 549157318042 X: -9810564.11867 V:
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b. aregional view, including HUC 04030101
/DM Project Build

File SDMProjectBuilder Extensions

BRI AEAHOORO e OMAE DL A

-egend | Selection | Mep
36 MapLayers

& [ States

(=]
& MHucs
On
¥
& [ Counties
0406010
04060101
04080202
/J/\.\;
S
0409000
o
04 0 il
‘ 04090004‘
04100002 04120200
090005 y 04050001 ‘ -"/ A- o
04100004 0%
07120093
@ [ F osotonor I ed T —— 7
| Ready. v: No selected layer X: v HUC-8:0

16. From the figure, we see that the HUC-8 CU identification number is 04030101, which we will need
for collecting data. Type or choose “04030101” for the “HUC 8”, check “NHD+” and “HUC-12"
boxes, then click “Zoom” beside “HUC 8”.

r'l - - Il I
B Lapers I

Stabe: e '
e— S

O30 101 v &

—
[¥] NHD=  [¥] HUC 125
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17. The following appears, with blue highlighting.
®

File SDMProjectBuilder Extensions
BRi 4 eAH@OBQ R+ eRLE DL D
Legend |Saleclmn‘ Map |

B £ Map Layers e
= ¥ States

O
= @rucs)
[N

Oy
E ¥ Counties

.‘f
A
04060200

{
7

04030101

04030203
04030201

07090002

Ready. X:-9690294.62222 Y: 5626620.54953 HUC-8: 1 feature selected X:-9690294.62222 Y:5626620.54953 HUC-8: 1 feature selected .:

18. In the Navigation Helper window, click “Get Data” beside “HUC 8".
& — Bl
T e

Base Layers
Sete: -
County: Manitowoc County -

HUCS:  IZIEGI -
[¥] NHD+  [] HUC 125 (| GetData |)
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20. Click “Close”.

Baze Layers

[ )

State: - Foom |
County:  Manitowoc County - Soom |
HUC S  EIENIDN -

MNHD+ HUC 125
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21. Colors associated with map layers can be modified for clarity: for example, turn on “nhdflowline
for 04030101”, “huc 12 for 04030101” and “HUC-8”, with other layers turned off.

File SDMProjectBuilder Extensio

= BeR

@B d 86 H @ &
Legend | Selection

E £ Map Layers
= [ nhdwaterbody for 04020101

= ¥ nhdflowline for 04030101

= ¥ hue12 for 04030101

u

= [ States

O

= [C] catchment for 04030101

= ¥ Huc-8
[N
[y

= 7] Counties

22. To adjust width and color of flowline associated with “nhdflowline for 04030101”, double-click left
on the symbol below “nhdflowline for 04030101".

File SDMProjectBuilder Extensic

na =
o Lo e e L5

Legend ._ Salaction
E £ MopLayers
= ¥] nhdwaterbody for (4030101

SR lowdine for 04030101

B M0 2 for 04030101

[
B ¥ States

O

= [T catehment for 04030101

[
B MHUC-8
[In
O

= ¥ Counties
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23. The “Line Symbol” window appears. Modify the color by left-clicking on the rounded rectangle to
open the “Color” window.

Line Sy 0]

lEI Symbolizer Characternstics
Scale Mode: imple
| Smoathing

Stroke Typ-:a mple

[ Simple Line

Dash Styls Solid

EEEEET
HEEN ]
HEENTT

3
0
=1
o

oL
1]
17
71 EEENENE

1T HEERET
11 FHANEE
T HEEEET
T 1HEEEE

Define Custom Colors =»

o

K ]l Cancel ]
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25. Make sure the color of the rounded rectangle changed to blue, like the screen below. Change
“Width” to “1” in the “Line Symbol” window. Click “Apply”, then “OK”.

IEI Symbolizer Characteristics
- Preview:
Scale Mode: imple -

Smoothing

Stroke Type: mple - l

Simple Line

Opacity:

0 1

Width:‘ 1 ’

Dash Style Solid

OK Cancel Apphy

26. Now there is a better view of the watershed.

File SDMProjectBuilder Extensions
1R 8 [@QAEOIBO % OHmAE RLS R
Legend | Selection Map

El £F Map Layers
= [ nhdwaterbody for 04030101

= ¥ nhdflowline for 04030101

= ¥ huc12 for 04030101

(I

= [ States

a

= [ catchment for 04030101

o Bhucs 04060200

= [ Counties

04040003
P90002

939.61822 Y:5381356.29014 nhdwaterbody for 04030101: 0 features selected X: -9641939.61822 Y: 5381356.29014 HUC-8: 0 features selected
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27. If you see the Projection Mismatch screen (which may appear more than once), choose ‘Yes’ since
you want to re-project these map layers to match the coordinate system.

Projection Mismatch X

Reproject map layer to makch the map coordinate system? This will not affect the source file,

Identify, Modify, and Import Local Source-term Data

This section identifies and modifies local data files, and imports local data files to the SDMPB. Local
source-term data are described in Whelan et al. (2017e) which also describes how to edit the files and
register them as map layers in the SDMPB. The user can modify certain source-term parameters and
influence the degree of resolution of the watershed through 12 local-data files that are installed when a
user begins a new project. They are located in the “..\LocalData” folder within the working folder.
Whelan et al. (2017d, 2017f, 2017g) provide additional examples identifying and modifying the local
source-term data example default files. Metadata associated with the parameters contained within each
file, including definitions and units, are summarized in Whelan et al. (2017e). Five of the 12 files denote
locations: point sources (PointSourcelL.csv), animal locations (AnimalLL.csv), septic systems
(SepticsLL.csv), boundary conditions (BoundaryPointsLL.csv), and locations for output results
(OutputPointsLL.csv).
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Modifications are made to the following local data files:

BoundaryPointsLL.csv — Identifies boundary condition locations. The boundary point location
(44.027308, -88.164316) was changed to (0.0, 0.0), outside of the watershed and will not
impact the assessment. Although no boundary condition is consumed for this example and
this modification is unnecessary, it illustrates how one can modify this CSV file.
FCProdRates.csv — Identifies 1) production or shedding rate of microbes from each domestic
animal, which equals the multiple of the (a) domestic animal shedding rate in mass of waste
(wet weight) per time and (b) microbial concentration based on mass of waste shed by the
domestic animal; and 2) identifies typical microbial production or shedding rate per wildlife
per unit area. The shedding rate of “BeefCow” was changed to the value for “DairyCow”
because half of dairy cows are grazed.

The following local data files will not be changed for this example:

AnimalLL.csv — Identifies domestic animal locations by Latitude and Longitude and domestic
animals by numbers and by type.

GrazingDays.csv — Identifies the 1) number of grazing days per domestic animal per month
and 2) fraction of the number of grazing days that Beef Cattle spend in a stream per month.
ManureApplication.csv — Identifies the 1) fraction of manure applied to soil each month per
domestic animal and 2) fraction of amount of manure shed by the domestic animal
incorporated into soil.

MonthlyFirstOrderDieOffRateConstants.csv — Defines monthly microbial first-order die-off
rate constants.

OutputPointsLL.csv — Identifies intermediate points, where the user would like the watershed
model to produce simulation results, and only exist at subwatershed boundaries; therefore,
these locations impact delineation of the watershed, in particular the number and location of
subwatersheds.

PointSourcelLL.csv — Identifies point source locations.

PointSourceData.csv — Identifies the annual-average flow, and microbial and/or chemical
loading rates for each point source.

SepticsDataWatershed.csv — Identifies the number of people per septic unit, average fraction
of septic systems that fail, average septic overcharge rate per person, typical microbial
density of septic overcharge reaching the stream.

SepticsLL.csv — Identifies septic system locations by Latitude and Longitude.
WildlifeDensities.csv — Identifies typical number of wildlife per unit area by land use type.
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Identify Local Source-term Data

28. The 12 default files are located in the “LocalData” directory, as illustrated below
(“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\LocalData").

» 0SDisk (C:) » Users » gwhelan » ien

o e e

N

_{:_ .u .+ Computer
‘| Fle Edit View Tools Help

Organize » Include in library = Share with « Burn N

. SDMPB &
J bin
| etc
J HSPF-PEST
J HSPF-PEST_1
| EPAWaters
J HSPF
| HSPF-PEST |
J hucl2
, LocalData
| met
, MHDPlus
; NLCD
; NWIS

| pcs i

lLm |

28 items

Modify Local Source-term Data
Modifications are made to the following local data files: BoundaryPointsLL.csv and FCProdRates.csv.

BoundaryPointsLL.csv

29. Open BoundaryPointsLL.csv using Notepad, Notepad, WordPad, Excel, or other pertinent editor.

File Edit Format View Help

Latitude,Longitude
44.027308,-88.164316
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30. Change the Latitude and Longitude to <0.0, 0.0>. Save the file and exit.

File Edit Format View Help
Latitude,Longitude
0.0,0.0

FCProdRates.csv

31. Open FCProdRates.csv using TextPad, Notepad, WordPad, Excel, or other pertinent editor. Using
Notepad, the original file includes the production or shedding rate of microbes from each domestic
animal, wildlife, or land use.

File Edit Format View Help

Source,Value,Units
DairyCow,2.50E+10,CountPerAnimalPerDay

BeefCow, 3. 30E+10,CountPerAnimalPerDay
swine,1.10E+10,CountPeraAnimalPerDay
Sheep,1.20E+10,CountPerAnimalPerDay
Horse,4.20E+08,CountPerAnimalPerDay
Poultry,1.31E+08,CountPerAnimalPerDay
Duck,2.40E+09,CountPerAnimalPerDay

Goose, 8. 00E+08,CountPerAnimalPerDay

Deer, 3.50E+08,CountPerAnimalPerDay
Beaver,2.50E+08,CountPeraAnimalPerDay
Raccoon,l.25E+08,CountPerAnimalPerDay
OtherAgAnimal,0.00E+00,CountPerAnimalPerDay
Otherwildlife,0.00E+00,CountPerAnimalPerDay
Road,2.00E+05,CountPerAcrePerDay
Commercial,6.21E+06,CountPerAcrePerDay
SingleFamilyLowDensity,1.03E+07,CountPerAcrePerDay
singleFamilyHighDensity,1.66E+07,CountPerAcrePerDay
MultifamilyResidential,2.33E+07,CountPerAcrePerDay

4 [

Ln1, Coll

32. Change the shedding rate for “BeefCow” to 2.50E+10. Save the file and exit.

File Edit Format View Help

Source,Value,Units
DairyCow,2.50E+10,CountPerAnimalPerDay
BeefCow,2.50E+10,CountPerAnimalPerDay
Swine,1.10E+10,CountPerAnimalPerDay
sheep,1.20E+10,CountPerAnimalPerDay
Horse,4.20E+08,CountPerAnimalPerDay
Poultry,1.31E+08,CountPerAnimalPerDay

Duck, 2. 40E+09,CountPeranimalPerDay
Goose,8.00E+08,CountPerAnimalPerDay

Deer, 3.50E+08,CountPeranimalPerDay
Beaver,2.50E+08,CountPerAnimalPerDay
Raccoon,l1.25E+08,CountPerAnimalPerDay
OtherAgAnimal,0.00E+00,CountPerAnimalPerDay
Otherwildlife,0.00E+00,CountPerAnimalPerbDay
Road,2.00E+05,CountPerAcrePerDay
Commercial,6.21E+06,CountPerAcrePerDay
SingleFamilyLowDensity,1.03E+07,CountPerAcrePerDay
SingleFamilyHighDensity,1.66E+07,CountPerAcrePerDay
MultifamilyResidential,2.33E+07,CountPerAcrePerbay

4 r

Lnl, Coll
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Import Local Source-term Data

Ensure that the old files have been replaced with the new files in the “...\LocalData” working folder.
All files in the “LocalData” folder, which is within the working folder, are used, where appropriate,
even if the files are not registered as map layers on the SDMPB screen.

33. To register source locations in the folder

“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\LocalData” as Map Layers, select
“SDMProjectBuilder>Import Local Data Files”.

SDMProjectBuilder | Extensions

MNew SDM Project bt @ (g R 5
N Map
| Clmport Local Data Files) |
- 5 3
Options
Ere AMATTOVTTITTE TOT USUSUTU

= ¥ hue12 for 04030101

A

(=] '_| L=

34. The “Edit Local Data” window appears. Select “AnimalLL” in “Local Data Files” section, and click
“Open File”.

Local Data Files

AnimalLL
BoundaryPointsLL
QutputPointsLL
PointSourcelL
SepticsLL

Open File
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35. The “Edit Local Data” window will change, as shown below.

Local Data Files

BoundaryPointsLL
OutputPointsLL
PointSourcel L
SepticsLL

Edit File

| Start Adding Points |

| Delete Selected Point(s) on Map | Close File

36. The “AnimallLL” Map Layer will be added to the SDMPB screen as illustrated below.

File SDMProjectBuilder Extensions
iRideaH@@B O

Legend | Seleciion

G @BmAEIRL R

Map

El £ Map Layers
& Y| AnimalLL

& [[] nhdwaterbady for 04030101
& [ nhdflowline for 04030101
&= ¥ huc12 for 04030101

(]

= [0 States

= [|Huc-8

& [ catchment for 04030101

& [ Counties

| Ready. X:-9784546.29823 Y:5416390.22786 AnimallL: 1 feature selected X:-9784546.29823 Y:5416390.22786 AnimallL: 0 features selected
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37. When the screen changes, click “Close File.”

F ™~
o Edit Local Data Lo o e

Local Data Files

BoundaryPointsLL
Cutput PointsLL
Point SourceLL
I Septicel L 52 I

m | »

|

I Start Adding Poirts
[ Delete Selected Poirt(s) on Map |

Identify the Pour Point Gaging Station

There are several methods for identifying USGS gaging stations associated with watersheds. As
described by Whelan et al. (2017b), one uses BASINS software to download and identify the USGS
National Water Information System (NWIS) stations. A second approach, described below, goes directly
to the USGS NWIS web site and identifies the location.

38. The Manitowoc River Basin exists within the HUC-8 “04030101”, as highlighted below. To compare
monitored and simulated flows and microbial densities, the watershed must be delineated through
the sampling/monitoring location, where the SDMPB allows the user to delineate watersheds at
intermediate locations like gaging stations.

File SDMProjectBuilder Extensions
o la He® GO " @B DL D

Legend | Selection Map

Bl £ Maplayers
Bl [C] nhdwaterbody for 04030101

& [ nhdflowline for 04030101

& [ huc12 for 04030101

B [ states

& [ catchment for 04030101

& [ Counties

| Re X: -9651825.6456 Y: 5409575.19832 HUC-8:1 feature selected X:-9651825.6456 Y:5409575.19832 Streamgage Events: O features selected
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39. The USGS gaging station near the mouth of the watershed, which will represent the pour point in
the watershed delineation, is USGS Manitowoc River at Manitowoc, WI gage station (04085427). To
identify the location, click on

http://waterdata.usgs.gov/nwis/nwismap/?site_ no=040854278&agency cd=USGS; the following
USGS webpage appears, with the gaging station highlighted by the red c

ircle.
(— Bl = | hiip/waterdatausgs.gov/nwis/ O [}

2| USGS Site Map for USGS 04...
=

USGS 04085427 MANITOWOC RIVER AT MANITOWOC, WI

Available data for this site [RIETEHYIE]

Manitowoc County, Wisconsin

Hydrologic Unit Code 04030101

Latitude 44°06'26", Longitude 87°42'55" NAD83
Drainage area 526 square miles

Gage datum 590.10 feet above NAVD88

Location of the site in Wisconsin
i 5 SR | 2
[TE'__‘;‘?;‘E & i\mllhd » Switch Basemap
H N
Jincson W

N\erancis creok

TWO RIVERS

¥

New Holstein o
A Muni Aitport. “New Hols tein
sy 5

GR X w

f Manitowoc v, L
P J |
o A
——— A
== Bmi \xm //F'evdmﬂ

Esri, HERE, DeLorme, IFL, USGS, EPA, USDA o] fll
Questions about sites/data?
Feedback on this web site

Data Tips v
Explanation of terms

®100% ~

40. By zooming in, an approximate location of the gage within the Manitowoc River Basin can be
clearly identified (within the red circle), as illustrated below.

a http://waterdata.usgs.gov/nwis/ 9 i 0 ZZ| USGS Site Map for USGS 04...

USGS 04085427 MANITOWOC RIVER AT MANITOWOC, WI

Available data for this site [GLENREIER]

Manitowoc County, Wisconsin
Hydrologic Unit Code 04030101

Latitude 44°06'26", Longitude 87°42'55" NAD83
Drainage area 526 square miles

Gage datum 590.10 feet above NAVD88

T- I

Location of the site in Wisconsin

L+
— — —30rSOyYs

» Switch Basemap
e

ey,
o,
v,

= e
Netn st
%,

N
o

N0t St

ACK|
, HERE, DeLorme, METI/NASA, USGS, EPA, USDA AS>]
Questions about sites/data?

Feedback on this web site

Data Tips v
Explanation of terms
%®100% ~
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http://waterdata.usgs.gov/nwis/nwismap/?site_no=04085427&agency_cd=USGS

41. With this information, the USGS gaging station location can be identified on the SDMPB map layer.
Turn on Flowline (“nhdlfowline for 04030101”) to see the shape of the river, and zoom to the area
of interest (see boxed area below).

File SDMProjectBuilder Extensions
s & Raean@eeEO “e®mbE R LT
Legend | Selection Map

B £ Map Layers
B [ nhdwaterbody for 04030101

E ¥ nhdflowline for 04030101

& [ hue12 for 04030101

& [ States

& [ catchment for 04030101

& [ Counties

I X:-9651124.02066 Y:5387123.20008 HUC-8: 1 feature selected X: -9651124.02066 Y:5387123.20008 Streamgage Events: 0 features selected

42. An approximate location of the gage station can be estimated on the map layer, as illustrated by
the red circle below.

File SDMProjectBuilder Extensions
AR V[@QOROOBO (A GRALE DL+ B
Legend | Selection Map

El £ Map Layers
20 nhdwaterbody for 04030101

=] nhdflowline for 04030101

= [ hue12 for 04030101

= [ States

= [ catchment for 04030101

= [ Counties

F | ) 1
. N Pau 7
AT V‘ﬂ J SV {

Re X:-9752117.7762 Y: 5479305.14986 HUC-8: 1 feature selected X:-9752117.7762 Y: 5479305.14986 Streamgage Events: 0 features selected
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Run Project Builder

43. From the Menu Bar, choose “SDMProjectBuilder”, then “Run Project Builder”.

| SDM Project Buil

File | SDMProjectBuilder | Extensions

New SDM Project
Lege Nav Helper

=4  ImponlacalData Files
E| @un Project BuildeD |
e —

Options

& ¥ hue12 for 04020101

O

B [ States
M

44. The “Build Frames SDM Project” window appears. Choose “Pour Point” for “Select By”. For
“Maximum Upstream”, pick a distance that goes at least to the watershed divide — arbitrarily use
1000 km, as the delineation will automatically stop at the watershed divide.

X
Select Area Of Interest On Map Or Enter Key(s) Below
Select By: JHUC-8 | PHUC-12 | ! Catchment | ) County | Current Map Layer 0 Pour Point

Press the button below when ready to select a pour point.

Maximum Upstream: 1000 km Select Pour Point On Map

Cancel

45. Click “Select Pour Point On Map”.

Select Area Of Interest On Map Or Enter Key(s) Below
Select By: | ) HUC-8 ¢ I HUC-12 ! Catchment [ County | ) Current Map Layer 0 Pour Paint

Press the button belowwhen ready to select a pour point.

Maximum Upstream: 1000 km Select Pour Point On Map

Cancel
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46. Go back to the map, and zoom in on the gage station location (representing the pour point of the

4 116 2
watershed); use the Zoom icon =t clearly see the location highlighted with the red cross.
Zoom in because identifying the location is crucial to placing the pointer; if this location is
incorrectly identified, you may include more area than is needed for the assessment by
inadvertently getting too close to the HUC-12 boundary. On the map, move the cursor to the
location of the USGS gage station, and click (see red cross below).

File SDMProjectBuilder Extensions
33 QeH@EO W e®BbE DLP R
Legend | Selection Map

E £ Map Layers
& [ nhdwsterbody for 04030101

& ¥ nhdflowline for 04030101

B ¥ huc12 for 04030101

& [ States

& [ catchment for 04030101

[

& [ Counties

|

e T I N A
— ! L )

s
v

| X: -9764495.54674 Y: 5482139.31227 HUC-8: 1 feature selected X:-9764495.54674 Y: 5482139.31227 Streamgage Events: 0 features selected

47. The following window appears to delineate watershed with the selected pour point.

Downloading from ofmpub.epa.gov

Cancel
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48. When the window disappears, the delineated watershed with the selected pour point is indicated
on the map.

File SDMProjectBuilder Extensions
2B [QAAHOOEG N eRABIDLS T
Map

= £ Map Layers
B ¥/ [EPAWaters Catchment Polyg

2O Pourpoint Watershed

=

E [T nhdwaterbody for 04030101

B ¥ nhdflowline for 04030101

£ ¥ huc12 for 04030101

O

£ [ states

d

= O Huc-8

& [ catchment for 04020101

O

E [T Counties

--: . ) ,h‘ . 1 w

EPAWaters Catchment Polygons: O features selected X: -9720187.00445 Y: 5464147.26158 EPAWaters Catchment Polygons: 0 features selected

Select Area Of Interest On Map Or Enter Key(s) Below
Select By: HUC-& HUC-12 Catchment County Current Map Layer 0' Pour Point

Pourpoint Watershed from NHDPlus
COMID =12173792
Press the button below to select a different pour point.

Maximum Upstream: 1000 km Select Pour Point On Map

Cancel
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50. Complete the “Build FRAMES SDM Project” as shown, using values included in this figure.

a.

a0

To ensure adequate sizes, define the “Minimum Catchment Size” and “Minimum Flowline
Lengths” as “15” and “15”, respectively. The Minimum Catchment Size and Minimum
Flowline Length ensure that subwatersheds and stream segment length are not too small.
Land areas that are less than 5% of the total have been factored into other Map Layers, as
noted by the “Ignore Landuse Areas Below Fraction” of “0.05”.

Check “HSPF.”

The “Degree Day” method is chosen to account for snow accumulation and melt.

Select “Microbes” for the contaminant of concern.

Output is “Hourly”.

Segmentation is “Individual”, which allows model segments to be associated with each
subwatershed (not each meteorological station, which can have multiple subwatersheds
assigned to them).

Parameters For Model Generation

15

15

Minimum Catchment Size (square kilometers)
Minimum Flowline Length (kilometers)

Ignore Landuse Areas Below Fraction
Simulation Start Year

Simulation End Year

Qutput Interval: Hourly v| Microbes

Snow: Degree Day Land-Applied Chemical Chemical Properties

Segmentation: Individual

Cancel Previous ‘ ‘ Mest
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51. Click “Next” and the following screen appears. Use the choices illustrated in the screen below.

Data Options

Soil Meteorologic
@ STATSGO BASINSG

SSURGO NCDC Enter NCDC Token Here
@ NLDAS Project Time Zone - UTC minus 6
Elevation NHDPIlus Elevation

Delineation NHDPlus

Save Project As  C\Temp\SDMProjectiManitowociManitowoe.mwpr]

Cancel V| Add Layers To Map During Project Creation Previous ‘ ‘

Use the choices and values:

e Choose “STATSGO” which is less detailed than SSURGO for soil options.

e Choose “NLDAS” under Meteorologic which refers to MET data. NLDAS is the North American
Land Data Assimilation System and contains automatic quality control (QC), uses hourly gauge
station data and modeled precipitation, provides estimates at hourly intervals with a 1/8th-
degree resolution, and provides precipitation time series at specified locations (Kim et al., 2014,
Whelan et al., 2017h). This is used in conjunction with NCDC NOAA meteorological data which
supplies information for regional data, such as air temperature. BASINS uses cached NCDC data
up to 2009. For direct access to hourly NCDC data, one would choose “NCDC”, but the user must
obtain a Token ID. MET stations are assigned to the nearest subwatersheds (based on centroid).

e Choose the “NHDPIlus Elevation” for Elevation and “NHDPIus” for Delineation.

e The name of the file should already be identified, but a different name or location can be selected
by choosing the name of the file (e.g., *.mwprj) and where it is saved. The .mwprj file is a
MapWindow (mw) Project (prj) file directly consumed by BASINS. The program will automatically
identify the working folder structure the user originally created. If a special location and name is
chosen, the user may identify a special folder using “Save Project As”.

e To allow data retrieval, check “Add Layers To Map During Project Creation”.

e Coordinated Universal Time (UTC) is the world standard for civil time, irrespective of the local
standard time [i.e., Greenwich Mean Time (GTM)]. Update the “Project Time Zone — UTC minus”
to the civil time zone of the study area (i.e., Manitowoc, WI). This can be obtained from Figure 1
as “-6”".
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Figure 1. Coordinated Universal Time (UTC) for North America (For Daylight Savings time, increase one

hour in those areas that adhere.)

[https://en.wikipedia.org/wiki/Eastern_Time_Zone#/media/File:Timezoneswest.PNG]

52. Click the “Build” button; progress windows like the one below will appear and disappear several

times.

Creating project NHDPIus Catchment Polygons N 5.523.100 S 5.440.500 W

-9.834.7
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53. The message in the window below will appear several times during the process. Click “Yes” each
time.

Reproject map layer to match the map coordinate system? This will not
affect the source file.

54. When the process is complete, the following screen appears. Click “Open in BASINS”.

Finished Building Project
C:\Temp\SDMProject\Manitowoc\Manitowoc.mwprj

Ok l l Open Folder l l Open in BASINS

55. The following map layer appears.

File Watershed Delineation Models Compute Launch Analysis  Layer View Bookmarks Plug-ins Shapefile Editor Converters Help

a &= @ g o @b B B & G ®
New Open Save Print Settings Add Remove Clear Symbology Categories Query Properties Table
53 - - £l [ + * = ™ D
$ & e IO Jd = % B [t i) + B 2 shp sh | @
Pan |In | Out Extent Selected Previous Next Layer @ Select Deselect Measure Identify Label Mover @ New Insert Add Remove Copy Paste Merge Erase Erase beneath

A Al |

Legend rx
Layers | Toolbox .
BFZ Point Sources and Withdrawals 2 .
B0 Permit Compliance System ®
+
5 NLDAS Grid Center > 1 *
. =
B Qutput Points >
.
EIM Septic ®
.
B Animals &
-
B Point Sources >
.
O] Bacteria &
BIM Reach File. V1 &
EIC] NAWQA Studv Area Unit Boundarie -

Preview Map rx

[Elunnamed «| X:579,353.069 Y: 2,371,042.391 Meters | Lat: 44130 Long: -88.729 1:561809
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LABEL SUBWATERSHED WITH AN IDENTIFICATION NUMBER

56. Unclick the Septic and “Animals” map layers on the left side of the screen, which simplifies the
screen.

File ¥ Watershed Delineation M Models ¥ Compute (MLaunch [ Analysis Layer View Bookmarks Plug-ins Shapefile Editor Converters Help
Uéa@as & & o | W B B H K HY
New Open Save Print Settings @ Add Remove Clear | Symbology Categories Query Properties Table © Select Deselect Measure Identify Label Mover
D @) a 3 ¥ ¥ b, ™ ¢ = = -
8 p 1—- ’ JEN o) @ S shp shp | 5 @ e s .i. . . ‘/
In  Out Extent Selected Previous Next Layer New Insert Add Remove Copy Paste Merge Erase Erase beneath Move Rotate Resize Movevertex Addvertex Remove vertex Cleanup Unde
* - Tev
1 x * * + 0’0 * . . *
Layers | Toolbax| . ot P - . . .
EI[] NLDAS Grid Center 2> fl
EI Septic 2> | . .
*
EIC] Animals D -
@
EI[] Bacteria 2>
B[] Reach File, V1 2> *

— - ., .
EIC] HAWQA Study Area Unit Boundaries \%} * -
EIJ Accounting Unit Boundaries 2> *
EIC] Cataloging Unit Boundaries D
B County Names 2>
B[] County Boundariss 2> T

-
EI[] EPARegion Boundaries 2>
EI0] State Boundaries @D
EIC] Major Roads ®
EI[] Ecoregions (Level ) D
L] Land Uselndex 2>
EI[] state Soil 2>
EIF Simplified Flowdine @D
EI[F simplified Gatchment 2>

a m
EI[] Area of Interest 2>
- (204 .

Preview Map 1 x . +
Py 'y

unnamed vl X:675,819.449 Y: 2.369,089.711 Meters | Lat: 44.041 Long: -87.527
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57. To label subwatersheds with an identification number, so they match the numbering scheme in the
HSPF workflow, double-click on the map layer “Simplified Catchment” (the red arrow in the screen

capture below):
I File ¥ Watershed Delineation | ¥ Models LL!Compu‘tE '.IA_!Laun(h hx_!AnaIy;i; Layer View Bookmarks Plug-ins  Shapefile Editor I

Néadés © o @ & By By H =W W [ O

New Open Save Print Settings ° Add Remove Clear | Symbology Categories Query Properties Table ° Select Deselect Measure Identify

+PO P 8 AL Lamw AO®® © WO

|
N |
Pan | In | Out Bdent Selected Previous Mext Layer : New Insert Add Remove Copy Paste Merge Erase Erase beneath Move Rotate = I

ge qx
Laves [ Toobox

B[] Reach File, V1

EIC] NAWQA Study Ar
[

E] Accounting Unit B
EI[] Cataloging Unit B
EI[] County Mames =

EI[] County Boundarie
1

EI[] EPARegion Bou

EI[] State Boundaries
[

B[] MajorRoads

EI[] Ecoregions (Leve

[ Land UseIndex

m

B[] State Soil <&
1

=] Simplified Flowlin

B Catch  4m

[E17] Area of Interest

=
S0 & Other
EI[] NWIS Daily Disch
Preview Map 1 x
unnamed ~ | X:682,836.754 ¥: 2,332,781.072 Meters | Lat: 43712 Long: -87.480 | | 1:508320 |

58. (_Zhoose the “Labels” tab, then “Setup”:

it L e

General | Mode | Appearance | C

Labels

Appearance

[/] Labels visible [] Frame visible

o o ][ o ]
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59. Under “Expression”,

e choose “SUBBASIN” under “Fields”
e change the Font size to 20.

e click “Ok”

Labels visible

Font size

Bxpression | Font | Frame | Position | Visibility | Styles |

e T ==

Expression
[SUBBASIN]

Fields

CUMSUM_PCT
AREAWTMAR
AREAWTMAT
CUMLENKM
LOCDRAIMA
Boundary
Output

SUBBASINR
LENZ
LAREA
TAREA

(2] (2] (L ewtzne |

Example
[Area] + "ha" +

[Population]/ 1000 + "thsnd.”

Description

[Area] -the name of field
"ha" - string constant

60. Choose “middle segment” for the location of the label and click “Ok”.

Posttion

(") First segmert

() Last segment
@ Middle segment

(") Longest segment

g it

Crientation realtive to line Parallel

Label every part of shape
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61. Click “Ok” again, and the subwatershds (i.e., subbasins) are labeled.

F-PEST-1*

File M Watershed Delineation [ Models ¥ Compute ¥ Launch M Analysis  Layer View Bookmarks Plug-ins  Shapefile Editor

& e @ o p W B & W i O
MNew Open Save Print Settings ° Add Remove Clear | Symbology Categories Query Properties Table Select Deselect Measure Identify <
PN = L = P P H . + + - - 3 % A <
+pp H ¥ A 2 1P &3 & sk she 0O @ e .
Pan | In | Qut Extent Selected Previous MNext Layer : New Inset Add Remove Copy Paste Merge Erase Erase benesth Move Rotate B

Legend 1 x

Lavers | Toobax |

* -

B0 Reach File, V1

B0 NAWQA Study Ar
B[] Accounting Unit B
B[] cataloging Unit B
E [0 County Names —
= [ Gounly Boundarie
=[] EPARegion Bou
E[] State Boundaries
E [ Major Roads

=[] Ecoregions (Level

B[] Land Uselndex

mn

EI[] State Soil &

E M Simplified Flowlin

E [ Simplified Catch
[

B[ Area of Interest

B[] & Other
B MWIS Daily Disch

Preview Map I X
unnamed | X: 683,420,503 V; 2,340,520.440 Meters | Lat: 43.780 Long: -87.464 |1:504330

62. Click “File>Save”, then “File>Exit”.

63. We still need to exit the SDMPB, so exit the SDMPB by selecting “File>Exit”.

Open...

Save

Save As...

Print Layout...

| _Raset Window Layout
Cein)

#»  Dxtension Manager..
“» Open sample project..

us Elevation (elev_
B 17.680 -26,122
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In this example, HSPF input files can be found in “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-
PEST_1\HSPF”. Three input files are required for HSPF modeling:
1. 04030101.uci: The User Control Input File, a flat file that contains all non-time series data,
including model parameters.
2. 04030101.wdm: The binary Watershed Data Management file that captures modeling flow
results such as time series of flow calculation
3. met.wdm: The binary Watershed Data Management file that contains meteorological data
(precipitation, temperature, potential evapotranspiration, etc.) for HSPF modeling.

File Edit Wiew Tools Help
Organize = Include in library = Share with - Burn =
4 ) SDMPE -
* 0 bin
> | etc
» | HSPF-PEST

4 ||| HSPF-PEST_1

> . EPAWaters
| HSPF

> . HSPF-PEST

> 0 hucl2
. LocalData
/ met

> MHDPlus
, NLCD
. NWIS

| pcs [ e

m

15 items

The microbial loading rates published in the HSPF *.uci file will need to be updated; these vary by
land-use type and subwatershed.
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MODIFY MICROBIAL LOADING RATES IN THE HSPF *.UCI FILE

HSPF considers up to nine land-use types. For this application only four land-use types will be populated
with microbial loading rates in the example. This section describes how the user can modify the
microbial loading rates to land-use types.

Identify Microbial Loading Rates in the HSPF *.uci File which need to be Set Equal to Zero
The Microbial Source Module (MSM) estimates microbial loading rates to four land-use types:
Urbanized/Built, Forest, Cropland, and Pasture. The SDMPB retrieves these estimates and automatically

pre-populates the HSPF input *.uci file with microbial loading rates in Cells/ac/d. [Note: The UClI file
writes the units as “Lbs/ac.d”.] These rates are published for nine HSPF-designated land-use types:

e Water/Wetlands

e Urban
e Barren or Mining
e Forest

e Upland Shrub Land
e Agriculture — Cropla
e Grass Land

e Agriculture — Pastur
e Traditional

where Urban, Forest, Agriculture — Cropla, and Agriculture — Pastur correspond to Urbanized/Built,
Forest, Cropland, and Pasture, respectively, in the MSM documentation (Whelan et al., 2017i). The
remaining land-use types are pre-populated with loading rates that represent holding places and at
levels significantly smaller than those associated with Urban, Forest, Cropland, and Pasture.

This section describes the process for modifying microbial loading rates in the HSPF *.uci file by using a
text editor or the HSPF user interface. In this example, microbial loading rates will be zeroed-out for the
following five land-use types while leaving the others (Urban, Forest, Cropland, and Pasture) unchanged:

e Water/Wetlands

e Barren or Mining
e Upland Shrub Land
e Grass Land

e Traditional

Two different procedures for zeroing out microbial loading rates are discussed, of which only one should
be implemented:

e Modify Microbial Loading Rates in the HSPF *.uci File by Using a Text Editor

e Modify Microbial Loading Rates in the HSPF *.uci File by Using the HSPF User Interface
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Modify Microbial Loading Rates in the HSPF *.uci File by Using a Text Editor

64. Using a text editor (e.g., WordPad), open the *.uci file, in this case “04030101.uci”, located in the

working folder: <..\HSPF\

(e.g., “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF”).

E=rEE—)

K3 J&| |« iemTechnologies » SOMPB » HSPF-PEST1 » HSPF = Search HSPF o

File Edit View Tools Help

Organize @ Edit - Share with = Burn MNew folder

| EPAWaters o MName
. HSPF

|| 04030101.wsd

=~ 0 @

Date modified Il

6,/30/2017 1:16 PM

.. HSPF-PEST L
ek E) =] metwdm 6/30/201711:11 AM  |=
bt '] 04030101 wdm 6/30/2017 1:21 PM
. LocalData i =
[ |la| 04030101.uci
. met Edit
| HSPF.log
% NHDPlus 04030101 Scan for Vi
] SEl
| NLCD si0s0101 : can for Viruses.
el i
| NWIS 3] Open with
NANAM AT ntf
. pes = ||l LI} Share with
L. 04030101.uci Date modified: 6/30/2017 1:22 PM Date created: 6/30/2017 1:16 PM A Zip and Share (WinZip |
@” UCIFile Size: 106 KB g WinZip

Opens the document with WordPad.

65. A file, similar to the following, will open:

Viey
D & S rier New e -|[aa

Copy

= B PR

3¢ Replace

Paste B 2| U |ake| x| x2|[2 [ A - Picture Paint Dateand Insert | _
- = ~  drawing time object | (Ll Selectall
Clipboard Fant Paragraph Insert Editing
.‘5"'1‘“1."‘1"'23":“‘3"'1"‘4.“'1"‘5."‘1“'&"""‘7' |
o @
GLOBAL
UCI Created by WinHSPF for 04030101
START 2000/01/01 00:00 END 2012/12/31 24:00
RUN INTERP OUTPT LEVELS 1 0
RESUME 0 RUN 1 UNITS 1

END GLOBAL

FILES
<FILE> <UN§>*¥*<-——-FILE NAME >
MESSU 24  04030101.ech
51  04030101.cut
WDML 25 04030101 .wdm
WDM2 26 met.wdm
BINO $2  04030101.hbn
END FILES

OPN SEQUENCE

INGRP INDELT 01:00
PERLND 501
PERLND 502
PERLND 503
PERLND 504
PERLND 505
PERLND 506
PERLND 507
PERLND 508
IMPLND 502
PERLND 401
PERLND 402
PERLND 403
PERLND 404
PERLND 405
PERLND 406
PERLND 407
PERLND 408
IMPLND 402
PERLND 901
PERLND 902
PERLND 503
PERLND 504
PERLND 905
PERLND 906
PERLND 507 2

100% (=) { @

Restore previous versiol



Identify Land-use Types by Subwatershed

66. To identify which land-use types are associated with which subwatersheds (or subbasins), scroll
down to the “GEN-INFQO” section.

| 0403010

m “" || Courier New 11 - AT AT - i=-||i=- ;I ,J’._J:}:r l@ ]z[ dha
Paste B 7 U abe X x| £ ~ é- |§ = = = gy | Picture Paint Dateand Insert
- - drawing  time object
Clipboard Font Paragraph Insert Editing
FEEEIEEES SEENREEY EERNEERE EEENERRY EEENEEEE KEEKERED SRR X
GEN-INFC
ke Name Unit-systems Printer BinaryQut
www <PLS > t-series Engl Metr Engl Metr
koh o - x in out -
101 Water/Wetlands 1 1 0 0 52 0 L4
103 Barren or Mining 1 1 o] o] 52 o]
104 1 1 0 o 82 0
105 C 1 1 ] o] 52 o]
106 1 1 0 o 92 o
107 Tass Land 1 1 0 o] 92 o
108 1 1 o0 o %2 o
201 Water/Wetlands 1 1 0 o] 92 o
202 Urban 1 1 0 0 52 0
203 Barren or Mining 1 1 0 0 52 o]
204 Forest 1 1 o] o] 52 o]
203 Upland Shrub Land 1 1 o] o] 52 [v]
206 Agriculture - Cropla 1 1 0 0 952 0
207 Grass Land 1 1 [} 0 92 o
208 Lgriculture - Pastur 1 1 0 0 92 0
301 Water/Wetlands 1 1 0 4] 92 0
302 Urban 1 1 0 o] 92 o
304 Forest 1 1 0 o] 52 4]
305 Upland Shrub Land 1 1 0 o] 92 o
306 Agriculture - Cropla 1 1 0 0 52 1]
307 Grass Land 1 1 o} [} 92 [}
308 Agriculture - Pastur 1 1 0 0 952 0
401 Water/Wetlands 1 1 0 0 32 0
402 Urban 1 1 o] o] 52 o]
403 Barren or Mining 1 1 0 0 52 4]
404 Forest 1 1 0 o] 52 o]
405 Upland Shrub Land 1 1 0 o] 52 4]
406 Lgriculture - Cropla 1 1 0 0 92 0
407 Grass Land 1 1 0 o] 52 4]
408 Lgriculture - Pastur 1 1 0 0 92 0
501 Water/Wetlands 1 1 0 0 52 0
502 Urban 1 1 0 0 52 0
503 Barren or Mining 1 1 0 0 952 0
304 Forest 1 1 o} 4} 92 [}
305 Upland Shrub Land 1 1 o] o] 52 o]
506 Agriculture - Cropla 1 1 0 0 52 1]
307 Grass Land 1 1 0 o] 52 o]
508 Agriculture - Pastur 1 1 0 0 52 4] il

,_.
=
=}
S
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Note that the subwatersheds are numerically numbered (e.g., 101, 102, ..., etc.), where each
subwatershed ID is represented by the first character in number (e.g., “1” in “101” refers to
Subwatershed 1). The last two numbers represent the land-use type ID (e.g., 01 is Water/Wetlands,
02 is Urban, etc.). So, if Subwatershed 5 contains an Urban land-use type, then “502” will be in the
listing. In this example, eight of the nine land-use types are represented in the basin. The four land-
use types that will not be zeroed out, have been highlighted whose IDs are as follows:

x02 Urban
x04 Forest
x06 Agriculture — Cropla
X08 Agriculture — Pastur

Modify Microbial Loading Rates

67. Scroll to the section, titled “MON- ACCUM”.

i Home View
D cut Courier New -l -||AY A Q "‘T ;_ e
Copy . “ b, Replace

Paste B 7 U ahe X x*|| & - A~ ‘ Picture Paint Dateand Insert

- = ~ drawing time  object Select all
Clipboard Font Paragraph Insert Editing

- ERRNEEES EERNERRY: ERRENEEEE EEENEERS- KRR R A

MCON-ACCUM
wdd <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
www x -  x JBEN FEB MAR APR MAY JUN JUL AUG SEP CCT NCOV DEC

1 100001000010000 1e5 1e5 1le5 1le5 1le> 1e3100001000010000

wk% <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
*wd x - x JAN FEB MAR APR MAY JUN JUL AUG SEF OCT NOV DEC

102 B.6268.6260.6268.6268.6268.6260.6260.6260.6268.6268.6268. 626
ww% <PLS > Value at start of each month for accum rate of QUALCF (lb/ac.day)
dkd xy - x JAN FEB MAR APR MAY JUN JUL AUG SEPF OCT NOV DEC

103 100001000010000 1e5 1le5 1le5 1e5 1le5 1e5100001000010000
ww¥ <PLE > Value at start of each month for accum rate of QUALCF (lb/ac.day)
ww% x - x JAN FEB MAR APRE MAY JUN JUL AUG SEPF OCT NOV DEC

104 6.7e76.7e76.7e76.7e76.7eT6.7eTe.TeTe.TeTe.TeTe.TeT6.TeT6.TeT
wdd <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
ww¥ x - x JBEN FEB MAR APR MAY JUN JUL RAUG SEP OCCT NOV DEC

105 100001000010000 1e5 1le5 1le5 1le5 1le3 1e53100001000010000
wk% <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
*wd x - x JAN FEB MAR APR MAY JUN JUL AUG SEF OCT NOV DEC

106 6.7e76.7e76.7e75.2e9 1el06.929 5293.4e91.8e91.7e96.7e76.7e7
ww% <PLS > Value at start of each month for accum rate of QUALCF (lb/ac.day)
dkd xy - x JAN FEB MAR APR MAY JUN JUL AUG SEPF OCT NOV DEC

107 100001000010000 1e5 1e5 1e5 1e5 1e5 1e5100001000010000
ww¥ <PLE > Value at start of each month for accum rate of QUALCF (lb/ac.day)
ww¥ x - x JAN FEB MAR APE MAY JUN JUL RAUG SEPF OCT NOV DEC

08 6.7e76.7e76.7e7 1el0d 2el0 2el0 1el0 1el0 1el0 1el06.7e76.7e7 L]

L TLIPLS > Value at start of each mont or accum rate of QUALCE ac.day)
ww¥ x - x JBEN FEB MAR APR MAY JUN JUL RAUG SEP OCCT NOV DEC .

201 100001000010000 1e5 1le5 1le5 1le5 1le3 1e53100001000010000
W% <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day) Y
*wd x - x JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

202 B.6s6B.6e68.6268.6260.6260.6060.6260.6268.6268.6268.6268. 626
ww% <PLS > Value at start of each month for accum rate of QUALCF (lb/ac.day) .
*wd xy - x JAN FEB MAR APR MAY JUN JUL AUG SEPF OCT NOV DEC

203 100001000010000 1e5 1e5 1e5 1e5 1e5 1e5100001000010000
ww¥ <PLE > Value at start of each month for accum rate of QUALCF (lb/ac.day)
ww% x - x JAN FEB MAR APRE MAY JUN JUL AUG SEPF OCT NOV DEC

204 6.7eT76.7e76.7eT6.7eTe.TeTe.TeTe.TeTe.TeTe.TeTe.TeT6. TeT6. TeT
wdd <PLE > Value at start of each month for accum rate of QUALCF (lb/ac.day)
ww¥ x - x JBEN FEB MAR APR MAY JUN JUL RAUG SEP OCCT NOV DEC

205 100001000010000 1e5 1e5 1e5 1e5 1e53 1e53100001000010000
W% <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
*wd x - x JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

206 6.7e76.7e76.7e7 Te% 1el09.3e596.82594.62592.42592.3e596.7e76.7e7
wk% <PLS > Value at start of each month for accum rate of QUALCF (lb/ac.day)
*wd xy - x JAN FEB MAR APR MAY JUN JUL AUG SEPF OCT NOV DEC

100% [ ®
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The first subwatershied with its eight land-use types have been highlighted. The arrows represent the
rows in the first subwatershed that need to be zeroed out. Obviously, this is repeated for each
subwatershed.

68. Zero out those rows that are represented by the following land-use types:
x01 Water/Wetlands
x03  Barren or Mining
x05 Upland Shrub Land
x07  Grass Land

| D d Cut Courier New 11 || A AT : i= = ;‘ ,j @ ]}] &4 Find
Copy — = " ab Replace
Faste 2 - - Picture Paint Dateand Insert
- B| 7| U |abe X ||| 2 A - drawing time  object Select all
Clipboard Font Faragraph Insert Editing |
-g- L T e - | L - L --&- L R (1
MCN-ACCUM
wad <pL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day)
ww% w — x JAN FEE MAR LAPR MAY JUN JUL AUG SEP OCT NOV DEC
101 0 0 0 o o] 0 0 0 0 W] 0 0
ww% <PpL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkw x — x JAN FEB MARR APR MAY JUN JUL AUG SEP OCT NOV DEC
102 8.6e680.6268.62600.62608.62608.602008.62608.602608.60268.62608.6268.626
ww¥ <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wk% x — x JAN FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
103 0 0 0 o o] 0 0 0 0 o o 0
wad <pL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day)
ww% w — x JAN FEE MAR LAPR MAY JUN JUL AUG SEP OCT NOV DEC
104 6.7e76.7ele.7eTe.TeTe.TeTe.TeT76.TeT6.TeT6.Telb.TeTe.T7eT6.7e7
ww% <PpL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day) |:|
wkw x — x JAN FEB MARR APR MAY JUN JUL AUG SEP OCT NOV DEC
105 0 0 0 o 0 1] 0 0 0 o 0 ]
ww¥ <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wk% x — x JAN FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
106 6.7e76.7e76.7275.2e9 1el06.%e9 5e93.4e51.8e51.7e5%6.7e76.7e7
wad <pL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day)
ww% w — x JAN FEE MAR LAPR MAY JUN JUL AUG SEP OCT NOV DEC
107 0 0 0 o o] 0 0 0 0 W] 0 0
ww% <PpL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkw x — x JAN FEB MARR APR MAY JUN JUL AUG SEP OCT NOV DEC
108 6.7e76.7e76.7e7 1lell 2el0 2ell 1lell 1lel0 lell lel06.7e76.7e7
ww¥ <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wk% x — x JAN FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
201 0 0 0 o o] 0 0 0 0 o o 0
wad <pL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day)
ww% w — x JAN FEE MAR LAPR MAY JUN JUL AUG SEP OCT NOV DEC
202 8.6etB.6ebB.6e6l.6eb8. 626l .68 .626B.6abB.6ebB.6ebl.6ekb8. b
ww% <PpL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkw x — x JAN FEB MARR APR MAY JUN JUL AUG SEP OCT NOV DEC
203 0 0 0 o 0 1] 0 0 0 o 0 ]
ww¥ <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wk% x — x JAN FEE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
204 6.7e76.7e76.7eT76.7eT76.7eT76.T7e76.7eT76.7eT76.TeT76.TeT6.7eT76.7e7
wad <pL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day)
ww% w — x JAN FEE MAR LAPR MAY JUN JUL AUG SEP OCT NOV DEC
205 0 0 0 o o] 0 0 0 0 W] 0 0
ww% <PpL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day) .
wkw x — x JAN FEB MARR APR MAY JUN JUL AUG SEP OCT NOV DEC
206 6.7e76.7e76.7e7 Te% 1lel05.3e596.8e%4.6252.4252.3296.7e76.77 ®

ww¥ <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)

100%

5
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There is no “Traditional” land-use type in the file.

69. Save the file and exit.
Modify Microbial Loading Rates in the HSPF *.uci File by Using the HSPF User Interface

70. Open WinHSPF by double-clicking (left) on the icon to execute WinHSPF3.0. If the icon cannot be
found on the Desktop screen, locate the executables on the hard drive (WinHSPF.exe), typically in
<...\BASINS45\models\WinHSPF30\bin\>.

2
...

WinHSPF3.0

71. The following WinHSPF window appears. - 7

P - B X

File Edit Functions Help OEd WMOK - A BT3Pk N

| Point Sources | Met Segs [ Land Surface

72. Select “File>Open”.

[ S—

File it Functions Help B
Open

Close

="

Save
Save As..

Exit

Wlet
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73. The following window appears. Browse to the *.uci folder. In this example, it can be found at
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily\04030101.uci”,

then click “Open”.
rﬂ Locate UCI file to open

v .. <« HSPF-PEST » Flow » Daily v |44

Organize « New folder =~ 0 @

.0.u1

Search Daily

. SDMPB & Mame
./ bin

i etc

. HSPF-PEST

. HSPF-PEST_1
. EPAWaters

. HSPF

. HSPF-PEST

. Flow

@] 04030101.uci

. Daily
. Microbe
. hud2

.. LocalData el f T | ¢

04030101.uci Date modified: 7/14/2017 12:22 PM Date created: 7/10/2017 10:31 AM
@I UCIFile Size: 106 KB

File name: 04030101.uci » [uctfiles (ruci) -
[ Open ] ’ Cancel ]

File Edit Functions Help DEd

»

[ Point Sources | Met Segs | Land Surace

Water/Wetlands

I
Urban

Barren or Mining

RCHRES 3

1

Upland Shrub Land

Forest |

L]
Agriculture - Cropla
I
Grass Land
I
Agriculture - Pastur
[fLand Use |Reaches \Img\nd Acres) \Perlnd (Acres) \Tola\ Acres]
1] 1] 1]

|Total

The user may want to copy the original UCI file and save it someplace safe, in case an unforeseen
accident occurs with the one being edited.
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75. Select “Functions>Input Data Editor” or click " in the tool bar to view the calibrated HSPF

microbial parameters.
wl Hydro
File Edit

logi

Functions | Help DEGA BOo& -1
Reach Editor
Simulation Time and Met Data Ty | 1
Land Use Editor RELRESH

L il »
D
oy R —
eTEC

PolTtrta on

Point Source Editor
Qutput Manager

Irces |Met Segs | Land Surface

. The following “Input Data Editor” window appears. Only bolded sections have records in the UCI
file. For example, “FORMATS” does not contain data, but “FTABLES” does.
a. Expand “PERLND” by clicking “+” at the left and “PQUAL".
um”.

~
[o)]

--GLOBAL
- OPN SEQUENCE
-- EXT SOURCES
- FORMATS

-- NETWORK

- EXT TARGETS

- SPEC-ACTIONS |

- PQL-AD-FLAGS

- QUAL-PROPS

- QUAL-INPUT

- MON-POTFW

- MON-POTFS

- MON-SQOLIM

- MON-IFLW-CONC
- MON-GRND-CONC
H- MSTLAY
1-PEST

#- NITR

- PHOS

+- TRACER
IMPLND
RCHRES
COPY

£
&
B
B
&

Frn TR T = W W = R = = O =
o
[
=
=

- PATHNAMES

Close |
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77. The screen containing the parameter values of “ACQOP” (“MON-ACCUM”) appear.

¥ Show description ‘Occurrence I 1 - Microbe ;I
|
‘Water/\Wetlands 10000 100000 100000 100000 100000 100000 100000 10000 B —
102 Urban B6eb 8.6e6 B.6eb B6e6 B.6eb B.6eb B.6eb B.6eb B6eb B.6eb B6eb B.6eb |
103 Barren or Mining 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000 (e ——
104 Forest 6.7el 6.7e7 6.7e7 6.7el 6.7e7 6.7e7 6.7e7 6.7e7 6.7el 6.7e7 6.7el 6.7e7
105 Upland Shrub Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
106 Agriculture - Cropla 6.7e7 &6.7e7 6.7e7 B2e8 1E+10 6.59e3 BE+09 34e9 1.8e9 1.7e8 6.7eT 6.7e7 II
107 Grass Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Q}E Agriculture - Pastur 67e7 6.7e7 6.7e7 1E+10 2E+10 2E+10 1E+10 1E+10 1E+10 1E+10 67e7 6.7e7 Jﬂ
201 Water/\Wetlands 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
202 Urban 8.6eb 8.6e6 8.6eb 8.6e6 8.6eb 8.6eb 8.6eb B8.6e6 B6eb 8.6eb B.6eb 8.6eb H
203 Barren or Mining 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
204 Forest 6.7e7 6.7e7 6.7e7 6.7ef 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 [
205 Upland Shrub Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
206 Agriculture - Cropla 6.7ef 6.7e7 6.7e7 TE+09 1E+10 9.3e3 6.8e3 4663 24e8 2.3e3 6.7e7 6.7e7 [ ]
207 Grass Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
208 Agriculture - Pastur 6.7ef 6.7e7 6.7e7 2E+10 3E+10 2E+10 2E+10 2E+10 2E+10 2E+10 6.7e7 6.7e7 ([ ]
o ‘Water/\Wetlands 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
02 Urban B.6eb 8.6e6 8.6eb B.6eb 8.6eb B.6eb 8.6eb B8.6eb B6eb B.6eb B.6eb 8.6eb L
304 Forest 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7
305 Upland Shrub Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
306 Agriculture - Cropla 6.7e7 B.7e7 677 1.8e9 3.3e9 2.3e8 1.7e9 1.2¢9 6.3e8 6.1e8 6.7e7 677
307 Grass Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
302 Agriculture - Pastur 6.7e7 6.7e7 6.7e7 3.5e8 489 3.8e8 3268 2.8e9 25e8 2.5e8 6.7e7 6.7e7
401 ‘Water/\Wetlands 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
402 Urban B6eb 8.6e6 B.6eb 8.6e6 B.6eb B.6eb B.6eb B8.6eb B6eb B.6eb B.6eb B.6eb
403 Barren or Mining 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
404 Forest 6.7el 6.7e7 6.7e7 6.7el 6.7e7 6.7e7 6.7e7 6.7e7 6.7el 6.7e7 6.7e7 6.7e7
405 Upland Shrub Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
406 Agriculture - Cropla 67e7 6.7e7 6.7e7 5 del 1E+10 7228 52e8 358 189 1.8e3 67e7 6.7e7
407 Grass Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
408 Agriculture - Pastur 687e7 B.7e7 6.7e7 8.9e9 1E+10 9.9e9 8.3e9 6.9e9 59e9 5.9e9 B.7eT 6.7e7
501 ‘Water/\Wetlands 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Table: MON-ACCUM, Monthly values of accumulation rate of QUALOF at start of each month. This table is only required if VQOFG in .

Table-type QUAL-PROPS is 1. This table should be repested for sach gquality constituent.

#%% <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
w44 x — x JAN FEB MRR RPR MAY JUN JUL AUE SEP OCT NOV LDEC -

The first subwatershed (i.e., 1xx) with its eight land-use types (e.g., 101, 102, 103, ..., 108) have been
circled in red. Example rows needing to be zeroed-out are x01, x03, x05, and x07, where the example
arrows are shown.
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78. Zeroed-out rows designated by x01, x03, x05, and x07, of which the first subwatershed is circled in

¥ Show description Occurrence |1 - Microbe

Ophum | Description |QUAJAN |QUAFEE |QUAMAR |QUAAPR |QUAMAY |QUAJUN |QUAJUL | Quaser

\water/wetlands ] o ] 0 0 ] ] ] ]

Urban B.6eb 8.6e6 B6eb 8.6eb 8.6eb B6eb B.6eb . B.6e6 B.6e6

Barren or Mining 1] 1] 1] 0 0 1] 1] 1] 1]

Forest 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7

Upland Shrub Land 0 1] 0 0 0 0 0 0 0

Agriculture - Cropla 67e7 6.7e7 67e7 B2eb 1E+10 695 BE+D9 1.8e9 178

Grass Land ] o ] 0 0 ] ] ] ]

Agriculture - Pastur 6.7e7 677 &.7e7 1E+10 2E+10 2E+10 1E+10 1E+10 1E+10

\niater/\wetlands 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Urban B.6eb 8.6eb 86k B.6eb B.6eb 86k 866 8.6e6 866 8626 866 8.6e6
Barren or Mining 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Forest 6.7e7 6.7e7 67el 6.7e7 6.7e7 67el 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7
Upland Shrub Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Agriculture - Cropla 6.7e7 6.7e7 6.7ef TE+09 1E+10 9.3e9 6.8e3 468 2488 238 6.7e7 6.7e7
Grass Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Agriculture - Pastur B.7e7 67el ET7e7 2E+10 3E+10 2E+10 2E+10 2E+10 ZE+10 2ZE+10 E7e7 6.7e7
\tfater/wetlands 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Urban 8.6eb 8.6e6 B6eb 8.6eb B.6eb B6eb B.6eb 8.6e6 B6e6 B.6e6 B.6eb 8.6e6
Forest 6.7e7 6.7e7 6.7el 6.7e7 6.7e7 6.7el 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7
Upland Shrub Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Agriculture - Cropla 6.7e7 6.7e7 &7e7 1.8e9 3.3e9 238 1.7e9 1.2e9 6.3l E.1eB £.7e7 6.7e7
Grass Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Agriculture - Pastur 67e7 6.7e7 67e7 3.5eh 485 3.8 3.2e9 2.8e9 2529 259 6.7e7 6.7e7
\water/wetlands 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Urban B.6eb 8.6e6 B6eb 8.6eb 8.6eb B6eb B.6eb 8.6e6 B.6e6 B.6e6 8.6eb 8.6e6
Earren or Mining 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Forest 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7
Upland Shrub Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Agriculture - Cropla 67e7 6.7e7 67e7 Bdeb 1E+10 7265 5.2e% 3.5e9 1.8e9 1.8e9 6.7e7 6.7e7
Grass Land 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000
Agriculture - Pastur ~ 6.7e7 6.7e7 6.7ef 8.9ed 1E+10 9.9e9 839 6.9e9 5.9e9 5.9e9 6.7e7 6.7e7
\Water/Wetlands 10000 10000 10000 100000 100000 100000 100000 100000 100000 10000 10000 10000

[ o nror nror nror noror nror nror o nror 0o nror o

Table: MON-ACCUM, Monthly wvalues of accumulation rate of QUALOF at start of each month. This table is only reguired if WVQOFG in
Table-type QUAL-PROPS is 1. This table should be repeated for each quslity constituentc.
Darameter:

*&& <PLS > Walue at start of each month for accum rate of QUALOF (lb/ac.day)
*** x - x JARN FEB MRR APR MAY JUN JUL RAUE SEFP OCT NOV DEC
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79. When all appropriate rows have been zeroed-out, the screen will look like the following:

¥ Show description Occurrence |1 - Microbe LI
Ophum | Description |Quasan |QUAFEB |QUAMAR |QUAAPR |QUAMAY |QUAJUN |QUAJUL |QUAAUG |QUASEF |QUADCT |QUANOYV |QUADEC
m ‘wfater/\wetlands 0 ] 0 0 0 0 ] ] ] 0 0 ]
" 102 Urban 8.6e6 B6e6 8.6e6 8.6e6 8.6eb B.6eb B.6e6 8.6e6 B.6e6 866 866 B6e6 H
[ 103 Barren or Mining ] (1] ] 0 ] ] [1] (1] [1] 0 0 (1]
104 Forest 6.7l 6.7e7 6.7l 6.7 6.7ef 6.7el 6.7l 6.7e7 6.7l 6.7e7 6.7e7 6.7e7 | ‘
105 Upland Shrub Land 0 ] 0 0 0 0 ] ] ] 0 0 ]
106 Agriculture - Cropla 6.7e7 67e7 6.7e7 52e9 1E+10 6.9e9 5E+09 3423 1823 17e3 67e7 67e7 U
107 Grass Land 0 ] 0 0 0 0 ] ] ] 0 0 ]
108 Agriculture - Pastur 6.7e7 677 6.7e7 1E+10 2E+10 2E+10 1E+10 1E+10 1E+10 1E+10 677 677 I
20 ‘wfater/\wetlands 0 ] 0 0 0 0 ] ] ] 0 0 ]
202 Urban 8.6e6 B6eb 8.6e6 8.6e6 8.6eb BBeb B.6eb 866 866 B6eb B6eb B6eb H
203 Barren or Mining 0 o 0 0 0 0 o o o 0 0 o
204 Forest 6.7e7 677 6.7e7 6.7e7 6.7e7 6.7e7 677 6.7e7 677 677 677 677 ‘ ‘
205 Upland Shrub Land 0 o 0 0 0 0 o o o 0 0 o
206 Agriculture - Cropla 6.7e7 677 6.7e7 TE+09 1E+10 9.3e9 6.8 469 24e8 238 B7e7 677 | ‘
207 Grass Land 0 o 0 0 0 0 o o o 0 0 o
208 Agriculture - Pastur 6.7e7 677 6.7e7 2E+10 3E+10 2E+10 2E+10 2E+10 2E+10 2E+10 B7e7 677
a0 WaterWetiands 0 0 0 0 0 0 0 0 0 0 0 0 T
302 Urban 8.6e6 B6eb 8.6e6 8.6eb 8.6eb B.Beb B.6eb B.6eb B.6eb B6eb B6eb B6eb
304 Forest 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 6.7e7 677 6.7e7 6.7e7 ]
305 Upland Shrub Land 0 ] 0 0 0 0 ] ] ] 0 0 ] aee——
306 Agriculture - Cropla 6.7e7 67e7 6.7e7 1.8e9 3.3e9 2.3e9 1.7e9 1.2e9 6.3c8 6.1e8 6.7e7 67e7
307 Grass Land 0 ] 0 0 0 0 ] ] ] 0 0 ]
308 Agriculture - Pastur 6.7e7 6.7e7 6.7e7 3.5e8 4828 3.8e8 3268 2829 258 2.5e8 6.7e7 6.7e7
40 ‘wiater/\wWetlands 0 ] 0 0 0 0 ] ] ] 0 0 ]
402 Urban 8.6e6 26e6 8.6e6 8.6e6 8.6e6 8.6eb 2.6e6 2.6e6 2.6e6 8626 B6e6 26e6
403 Barren or Mining 0 i} 0 1] 0 0 1] i} 1] 0 0 i}
404 Forest 6.7el 6.7e7 6.7el 6.7ef 6.7ef 6.7el 6.7l 6.7e7 6.7l 6.7e7 6.7e7 6.7e7
405 Upland Shrub Land 0 ] 0 0 0 0 ] ] ] 0 0 ]
406 Agriculture - Cropla 6.7e7 67e7 6.7e7 B5.4e9 1E+10 7.2e9 52e9 359 1.8e9 1.8e8 67e7 6.7e7
407 Grass Land 0 ] 0 0 0 0 ] ] ] 0 0 ]
408 Agriculture - Pastur 6.7e7 67e7 6.7e7 8.9e9 1E+10 9.9e9 839 6.9e9 599 5395 67e7 6.7e7
501 ‘wiater/\wetlands 0 ] 0 0 0 0 ] ] ] 0 0 ]
502 Urban 8.6e6 B6e6 8.6e6 8.6e6 8.6eb B.6eb B.6e6 8.6e6 B.6e6 866 866 B6e6
503 Barren or Mining 0 [1] 0 0 0 0 (1] [1] (1] 0 0 [1]
504 Forest 6.7l 6.7e7 6.7l 6.7 6.7ef 6.7el 6.7l 6.7e7 6.7l 6.7e7 6.7e7 6.7e7
505 Upland Shrub Land 0 ] 0 0 0 0 ] ] ] 0 0 ]
506 Agriculture - Cropla 6.7l 6.7e7 6.7l 4429 8.5e9 5.9¢9 439 299 1.5e2 1.5e3 6.7e7 6.7e7
507 Grass Land 0 ] 0 0 0 0 ] ] ] 0 0 ]

80. Click “Apply”, then “Ok”.

ww& <DPLS >
T

SEP

OCT NOV LEC

Value at start of each month for accum rate of QUALOF (lb/ac.day)
x JARN FEB MAR 2AZPR MARY JUN JUL RUG

| | e

Teble: MON-ACCUM, Monthly values of accumulation rate of QUALOF at start of each month. This table is only required if VROFE in Teble-
type QUAL-DROPS is 1. This table should be repeated for each quality constituent.

J .

81. Click “File>Save”, then “File>Exit”.
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EXECUTING HSPF

82. If HSPF is not open, activate the WinHSPF3.0 icon on the Windows desktop:

83. If the icon cannot be found on the Desktop, locate the executable on the hard drive (WinHSPF.exe),
typically in “C:\BASINS45\models\WinHSPF30\bin\”.

File Edit View Tools Help

Organize » Open Burn New folder B==

., BASINS45 MName Date modified Type
./ bin
. .. starter 2/13/201710:23 AM  File folder
ata
[ HspfEngineMet.exe 12/17/2012 £33 PM  Applicatien
il StatusMonitor.exe 12/17/2012 4:26 PM  Application
|l WinHSPF.exe 9/10/20153:34 PM  Application
%) atcControls.dll 11/18/2014 1:41 PM  Application extens...
atcData.dll 11/18/2014 1:41 PM Application extens...
atcFtableBuilder.dll 1/8/2015 3:33 PM Application extens...
. WinH5PF30 . .
b atcSegmentation.dil 11/18/2014 1:41 PM  Application extens...
oo atcUCLdll 9/1/2016 258 PM___Avolication extens...
. logs - 4 1 | 3

WinHSPF.exe Date modified: 9/10/2015 3:34 PM Date created: 2/13/2017 10:23 AM
Application Size: 559 KB

K
. docs

| etc

. models
\ GWLF-E
./ HSPF

B
B
[

1 item selected - Computer

84. The following WinHSPF window appears.

8 [y drologial Simul (=8 x ]

File Edit Functions Help DEH BO&k-iEBVS BN

| Point Sources | et Segsl Land Surface
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85. In the window below, select “File>Open”.

it Functions Help RE=A"

86. The following window appears. Browse
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF\04030101.uci” and click “Open”.

-
ﬂ Locate UCI file to open . .u
@@ . % SDMPB » HSPF-PEST 1 » HSPF - Search HSPF

l Organize « Mew folder =+ [l @
. PEST14 i Marme :
. SARATimeSeriesUtility
.. SDMPB
. bin
. etc
\. HSPF-PEST
Ju HSPF-PEST 1
| EPAWaters
|« HSPF
\. HSPF-PEST
. Flow
.. Microbe
. hucdl2 - 4 [Tl |

Date m

&) 04030101 .uci 171372

m

W,

04030101.uci Date modified: 7/13/2017 10:33 AM Date created: 6/30/2017 1:16 FM
@ UCI File Size: 106 KB

File name: 04030101.uci - [U‘Ufilﬁ (*.uci) v]

| | Open | | Cancel |

The HSPF project on Manitowoc River Basin will appear in the HSPF GUI, with the workflow schematic
shown below. The WinHSPF Ul shows linkage of subwatersheds, proportion of land use type in each
subwatershed, etc. Details about WinHSPF Ul can be found in the WinHSPF Manual, typically in
“..\BASINS45\docs\WinHspf30.chm”.
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87. The following screen appears presenting the basin workflow.

File Edit Functions Help DEd Wl OE--LEFS

_ | -— [
ECHRES 8 RCHRES 6 RCHRES 7 RCHRES 1

| Point Sources | Met Segs [ Land Surface

Water/Wetlands

|
Urban

Barren or Mining e =
RCHRES 2 RCHRES 3

Agriculture - Cropla RCHRES 5 GENEE

Grass Land

Forest
Upland Shrub Land

Agriculture - Pastur

RCHRES 9

|Imp|nd (Acres) ‘F‘er\nd (Acres) ‘Tolal (Acres)

|Reaches
0 0 0

88. To run the HSPF simulation, click the “Run Simulation” icon. Save the HSPF project by clicking “File”,
then “Save” on the main menu bar. Leave the HSPF workflow schematic screen open, since you
may want to refer to it while operating in the BASINS interface.

BN

Run Simulation

89. A progress window appears.

Cancel Pause |
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90. When the simulation finishes, the progress window will disappear, and you will find output files in
the working folder, similar to the following.

.« HSPF-PEST_1 » HSPF - Search HSPF Je

(| FEile Edit View Tools Help
il Crganize = EEdit - Share with = Burn » = » [ @
| 4 ) 5DMPB h Marme
| bin
|Z | 04030101.ech
[ g etc
|| 04030101, hbn
= . HSPF-PEST
|| 04030101 hbnhead
4 | HSPF-PEST_1
|| 04030101, out
[+ . EP&Waters
|| 04030101, psr
j HSPE
|| 04030101, ptf
= 1. HSPF-PEST
— || 04030101, rch
[ 3 hucdl2
E || 04030101 .5eqg
. LocalData .
@] 04030101, uci
. met .
|Z| 04030101, units.dbf
= . MHDPlus
|| 04030101 wdm
) MNLCD
|| 04030101 .wsd
L WNWIS
|E'| ERROR.FIL
. pes
- ) || H5PF.log
. UCT Modified Files
] | rnetwdim
[ 1) Pour_Point
F T 3

[ CNORADR Anmnlicatinnc Rl are i

I 04030101.uci Date modified: 7/13/2017 10:33 AM
El UCI File Size: 106 KB

1 item selected

| Computer
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SECTION 2
CALIBRATING FLOW-RELATED PARAMETERS

DOWNLOADING AND EXPORTING A TIME SERIES OF FLOW OBSERVATIONS

For flow-related parameter calibration, observed discharge data are required. This section describes
discovery, access, and retrieval of observed discharges associated with the USGS gaging station near the
pour point of the Manitowoc River basin. BASINS will be used initially to download a time series of flow

observations and export those data in a form consistent with input requirements of PEST.

91. A BASINS shortcut icon should appear on the computer’s desktop.

If the icon cannot be found on the Desktop, locate the executable (“BASINS.exe”) on the hard drive,
typically in ...\BASINS45\bin\, as illustrated below.

.+ Computer » OSDisk (C:) » BASINS4S » bin »

: FEle Edit View Tools Help

Organize = Open Burn MNew folder

. BASINSA5 Name Date modified
1. hin
. ApplicationPlugins

=] ERROR.FIL 6/20/2017 1:54 PM  FIL File

| UpdateURL.txt 12/23/2016 1:28 PM  Text Document

%) MapWinUtility.dll 12/22/2016 5:40 PM  Application extens...
|| default.mwefg 12/22/2016 4:52PM  MWCFG File

“ StatusMonitor.exe 8/31/2016 240 PM  Application

%) Dynamiclnterop.dil 9/1/2015 4:08 PM Application extens...
|l BASINS.exe 12/20/2012 4:42 PM  Application

|%| MapWinGeoProc.dll 9/21/2012 2:25PM  Application extens...

IRl Leao.ona 8/6/2012 216 PM PMNG imaae
| fa - 4| T |

. Cligen

§ cs

. D4EMDownload
, de

) el

J EN

BASIMS.exe Date modified: 12/20/2012 4:42 PM Date created: 2/13/2017 10:22 AM
Application Size: 273 MB

1 item selected
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92. Double-click left on the icon to execute BASINS. The User Interface (Ul) of BASINS appears. Click
“Close” on the “Welcome to BASINS 4.1” window, even though BASINS4.5 is being executed.

File M Watershed Delineation Models Compute Launch Analysis  Layer View Bookmarks Plug-ins Shapefile Editor Converters Help
& 4 = 3 v
New Open Save Print Settings Add Remove Clear | Symbology Categories Query Properties Table
I & &5 shh shp S B
Pan [In | Out Extent Selected Previous Next Layer : Select Deselect Measure Identify Label Mover : New Insert Add Remove Copy Paste Merge Erase Erase beneath Move Rotate Resize g

Legend *x

Layers | Toolbox

il Welcome to BASINS 4.1 o]

Build New Project

View Documentation

Open Existing Project

Show this dialog at startup

Preview Map *x

] = Not defined ~ 125

'93. On the menu bar, select “File>Open Project”.

File |i¥ Watershed Delineation Models Compu

Mew +
& Save
& Save As frevious Mext Layer
& Archive/Restore Project... o x

Download Data
Open Data
Manage Data
MNew Data

Save Data In...

Print

¢ Recent Projects
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94. To open your Mapwindow project file (in this case, “Manitowoc.mwprj”), which was created by
SDMPB and is located “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\” in this
example, select “Manitowoc.mwprj”, and click “Open”.

Mew folder

Organize »

. SOMPB

. bin

W etc

. HSPF-PEST

. HSPF-PEST 1
, EPAWaters
. HSPF
. HSPF-PEST
. hucl2
. LocalData

. met

. MHDPlus
. NLCD

L NWIS

nre

- |4

Name

, EPAWaters
, HSPF

) HSPF-PEST
) huel2

. LocalData

. met
; NHDPlus
| NLCD
| NWIS
| pes
| UCI Modified Files
| || HSPF-PEST-1.mwprj

1

HSPF-PEST-1.mwprj Date modified: 8/2/2017 11:11 AM

MWPRJ File Size: 23.0 KB

File name: HSPF-PEST-1.mwprj

95. The following map layer appears.

- ’MapWindowPloject (*.rwprj) Y]

J |

E Open Cancel l

Out Extent Selected Previous Next Layer

4| o
Pan |In

File ¥ Watershed Delineation ¥ Models & Compute @ Launch @ Analysis Layer View Bookmarks Plug-ins Shapefile Editor Converters Help
| @ @ = @ o @ ;= L | S iy L =]
New Open Save Print Settings Add Remove Clear Symbology Categories Query Properties Table
5 » Q o ¥ - - =
JORND SRR ¢ kA K B I - 5 25 she  she I @

L
Select Deselect Measure Identify Label Mover

New Insert Add Remove Copy Paste Merge Erase Erase beneath

Legend rx *

Bl Point Sources and Withdrawals E A
BT Permit Compliance System
-
EIF NLDAS Grid Center
.
B Qutput Points
.
EM Septic
-
B Animals
.
B Point Sources
.
EI[] Bacteria

*

EIF Reach File. V1 ¥

EIC] NAWQA Studv Area Unit Boundarie -

Preview Map

* *
Layers | Toolbox| + .

BB

[Elunnamed «| X:579,353.069 Y: 2,371,042.391 Meters | Lat: 44130 Long: -55‘729‘

|1:561809 |




Register Simulation Results for the Manitowoc River Basin

96. Go to the “File”, “Manage Data” menu in the BASINS menu bar. With the “Data Sources” window
open, see that no times series data sources are pre-loaded except, possibly, a met.wdm file. Time
series data sources from the HSPF simulation are needed to view the simulation results, so they will
be added.

o e

File  Analysis Help

E..
L.CilUsers\gwhelaniemTechnologies\SOMPBIHSPF-PEST imetimet wdm (63) I

97. To add time series data source, select “File”, then “Open” from the “Data Sources” window. A
selection window appears:

T
Select a Data =l i

[=]- File
- Basing Observed Water Guality DBF

- Cliaen Output

-+ H5PF Binany Output

- Imtegrated Suface Houry Data

- WASA QDS File

- NOAA Houry Precip Data, Archive Format, TD-3240

- NOAA Summary of the Day, Archive Format, TD-3200

- Read Data With Script

- STORET Water Guality

- SWAT Data Files

- SWAT Cutput DBF

- SVWIM Input

- Timeseries DBF

- Timeseres EXCEL

- Timeseres SWMMS Output

- 11SGS ROE File

=DM Time Seres

- WRDE Archive

| ok || Cance
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98. Select “WDM Time Series”, then “OK”. Navigate to the project folder, and select the file
“04030101.wdm”. It contains the output time series written from HSPF to WDM.

"l Select WDM Tin

Organize = Mew folder e @

|. SDMPE i Mame
L bin

| 04030101.wdm
E| metawdm

J etc
1. HSPF-PEST
1. HSPF-PEST_1
.. EPAWaters
W HSPF
i H5PF-PEST E|
o hud2
. LocalData

.. met

.. MHDPlus
L NLCD
L NWIS

k pes MR —— »

04030101.wdm Date medified: 7/13/2017 10:32 AM Date created: 6/30/2017 1:16 PM
WDM File Size: 48.8 MB

File name: 04030101.wdm - [WDM Files (*wdm) v]

| Open | | cancel |

Note: For the pour point simulation, the *.wdm file name may be “SDMProject” (e.g.,
SDMProject.wdm) for a pour point analysis. The name may reflect the HUC-8 ID number (i.e.,
“04030101.wdm”) as in this case. Do not select the met.wdm file.

99. With this data source open, the file name similar to the following appears in the “Data Sources”
window.

osssowes T T, ol

File  Analysis Help

=DM
E---C:".Users".guu'helan".iemTec:hnnngies"SDM PEHSPF-PEST'imetimet wdm (63)
" | | ers\gwhelaniemTechnologies\SOMPEIHSPF-PEST\HSPRI4030101 wdm (185)

Timeseres::WDM
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Download Discharge Data Associated with Gage Stations in the Manitowoc River Basin

This Section describes the procedure for downloading USGS gage station daily flow observations for the
entire Manitowoc River Basin and daily and instantaneous flow observations at the pour point of the
Manitowoc River Basin.

Daily Discharge Time Series for USGS Gaging Stations on the Manitowoc River Basin

100. To download locations of observed discharge data associated with flow gage stations in the
Manitowoc River Basin, select “File>Download Data” on the menu bar.

File Watershed Delineation Model
New

Open Project

"

Save

13

Fi
Save As revious

o

A

Archive/Restore Project...
e

| (Download Data) |
Openoets

Ope

Manage Data 5
New Data D)
Save Data In... 3

-

101. The “Download Data” window appears; check “Discharge”, then click “Download”.

i Download Dat ==

Region to Download [Hydrologic Unit 040301071

BASINS
["| DEM Shape ["] GIRAS Land Use [[|NED [ ]| Census [ | Met Stations

["| DEM Grid ["] Legacy STORET [CINHD  [[] 303(d) [C] Met Data
National Hydrography Dataset Plus

] An "] catchments

[] Elevation Grid "] Hydrography

Station Locations from US Geological Survey National Water Information System

[ | water Quality [ | Measurements [ | Daily GW || Periodic

Data Values from US Geological Survey National Water Information System

Station Locations must be selected on the map before data value download

National Land Cover Data 2001
[] Land Caver [] impervious ["] canopy ["] 1992 Land Cover

EPA STORET Water Quality
[ stations

North American Land Data Assimilation System

[] Grid

] Merge [F] Clip to Region Help || Cancel || Download
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102. When the following screen appears, click “OK”.

Downloaded Layer. NWIS Daily Discharge Stations

103. BASINS will download locations of USGS gage stations, and it will be displayed at the bottom of
the “Legend” on the left-hand side of the screen and on the map.

File Watershed Delineation Models Compute Launch Analysis  Layer View Bookmarks Plug-ins Shapefile Editor Converters Help

@« &= @ g @ b W N R E
MNew Qpen Save Print Settings Add Remove Clear Symbology Categories Query Properties Table
= - E} ¥em + + - =
(Pl 1 e om0 + ] 5o s shp ) @
Pan |In | Out Extent Selected Previous Next Layer : Select Deselect Measure Identify Label Mover @ New Insert Add Remove Copy Paste Merge Erase FErase beneath

-0 T2

Legend 3+ x
Layers | Toolbox .
=) STlate pounaares 7 A * P
B Maior Roads ®
B Ecoreaions (Level lll )
B0 Land Use Index )
—
B state Soil )
[
B simplified Flowline ®
B Simplified Catchment ®
[
B Area of Interest ) =
I = Observed Data Stations
NWIS Dailv Discharae Stations Q | -
Preview Map 3+ x
.
[ unnamed ~| X: 609,443.516 Y: 2,402,685.124 Meters | Lat: 44.392 Long: -88.321 1:561809
Map layers can be turned off, symbols for the gage stations can be changed, and labels can be added
to see the stations more clearly on the map.
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104. Inthe “Legend” panel, turn off the “Animals” and “Septic” map layer by clicking on the box at
the left to remove the check mark ().
Legend X

Layers | Toolbox

B = Observed Data Stations -
[ NWIS Dailv Discharae Stations [
EIM = Point Sources and Withdrawals
= Permit Compliance System
*

I NLDAS Grid Center
i

E Output Paints
e

entic
i
nimals
i
I Paint Sources
*
B[] Bacteria

=4 Reach File. W1 ) N

1

¢ € € ¢ € ¢ €

105. On the “Legend” panel, click on “Observed Data Stations” (including the “NWIS Daily Discharge
Stations” layer) and drag it to the top.
Legend X

Layers | Toolbox

E = Observed Data Stations
|52 NWIS Daily Discharae Stations

| Point Sources and Withdrawals
B[ Permit Compliance System
MNLDAS Grid Center
Weather Station Sites 2006
E[] Animals
Point Sources
B[] Bacteria
Reach File. V1
B[] NAWQA Studv Area Unit Boundaries
B[ Accounting Unit Boundaries
Cataloging Unit Boundaries
B[] County Mames
H[] County Boundaries
B[ EPA Reagion Boundaries
State Boundaries
B[] Maior Roads
H[] Ecoregions (Level Il
B[ Land Use Index
B[ State Soil
Simplified Flowline
Simplified Catchment
Area of Interest

O ] + # ¢ = ¢+ #

GOCCeEeC oo e eveee |@
IO

oo Og
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106. Click the symbol at the right of the “NWIS Daily Discharge Stations” layer.
Legend B x
Layers | Toolbox

B = Observed Data Stations o~
[E& NWIS Daily Discharge Stations + )]

B F Point Sources and Withdrawals
B[] Permit Compliance System
MNLDAS Grid Center
Weather Station Sites 2006
B[] Animals
Point Sources
B[] Bacteria
Reach File. W1
B[] NAWQA Studv Area Unit Boundaries
B[ Accounting Unit Boundaries
Catalogina Unit Boundaries
B[] County Mames
B[ County Boundaries
F[] EPA Region Boundaries
State Boundaries
B[ Major Roads
B[] Ecoregions (Level I}

B[] Land Use Index

B[] State Soil

Simplified Flowline
Simplified Catchment
Area of Interest

N

+ % % 0 & &

(= I

O

COCCCEGCOCCCECCECECCeT @
O 0o

107. The “Point style” window appears. Put “10” for “Size”, click the circle in the “Symbols” tab, click
“Apply”, then “Ok”.

Preview Symbols | Characters | lcons | Optjonsl

Point shape @ Circle

Number of sides |1 Side ratio |0

VAP R AO 1t | «%K

Rotation
Transparency [ BT

Fore color [ ]
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108. Right-click on the name of the layer, then select “Label Setup”.
Legend I X
Layers | Toolbox

= = Observed Data Stations
NWIS [———— S
O & Point§ BRIENTE
= Permit e Add La}rer
NLDAS [ Remove Layer
X

Weathe
HL Animals
Point § &' £oom to Layer

HL Bacten -
Reach L2 Label Setup

B Accour g View Metadata

] ]
;,!, Etatalg % Shapefile categories

Clear Layers

109. The following window appears. Double-click “site_no” under “Fields”, and ensure “[site_no]”
appears under the “Expression” box. Click “Ok”.

Expression | Font | Frame | Position | Visibility | Styles|

[site_nao] r

Preview

04085281

Fields Ny -
W\E\ o] 2] [vewine|

Labels visible site_tp_cd
dec_lat va Example

dec_long_v [Area] + "ha" +

= ) coord_acy_ . " "
10 +| Font size dec_coord._ [Population]/1000 + "thsnd.

district_c o
state_cd Description

Transparency county_cd [Area)] - the name of field
— EPTTY | country_cd "ha" - string constant

Expression is correct
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110. Inthe window below, select the appropriate position of the label, then click “Ok”.

Position

111. The following figure appears with larger symbols and codes of the USGS gage stations in the
Manitowoc River Basin.

File Watershed Delineation Models Compute Launch Analysis  Layer View Bookmarks Plug-ins Shapefile Editor Converters Help

@« &= @ g @ @b W 5 & B =
MNew Qpen Save Print Settings Add Remove Clear Symbology Categories Query Properties Table
- = . Fra. + + - [P = .
ST I L - B o 1 S s s s 0y [ @
Pan |In | Out Extent Selected Previous Next Layer : Select Deselect Measure Identify Label Mover @ New Insert Add Remove Copy Paste Merge FErase FErase beneath

-2

Legend 3+ x

7 Observed Data Stations -
NWIS Daily Discharqe Stations L
EIM & Point Sources and Withdrawals
B Permit Compliance System
B NLDAS Grid Center
B Qutput Points
B Septic
B0 Animals
B Point Sources
B Bacteria
© Reach File. V1
B NAWQA Study Area Unit Bound
B Accounting Unit Boundaries
B4 Cataloaing Unit Boundaries
B County Names
B County Boundaries
B EPA Reaion Boundaries

B State Boundaries
FI] Maine Dande

904085330

AR A S
n

D

e

CECCCCOR CEEGEEECE
[n] |

[m]

Preview Map 3+ x

#04085492 0408545 2
04085480 © 0206530008  @04085463

[ unnamed ~| X:579,711.289 Y: 2,388,833.965 Meters | Lat: 44.289 Long: -88.708 1:561809
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In the figure, three gage stations in the Manitowoc River Basin have been highlighted with red boxes:
04085427 is located at the outlet (near the pour point) of the watershed, and 04085395 and
04085425 are within the watershed. Flow observations at the 04085427 gage station will be
downloaded in this example, first for the daily flow observations, then for the “instantaneous” flow
observations.

Daily Discharge Time Series for the USGS Gaging Station 04085427

112. To download discharge data at the 04085427 gage station,
a. Highlight the “NWIS Daily Discharge Stations” layer in the “Legend” panel (bottom, left-side
of screen).

ey

“k
b. On the tool bar, click €€t then click on each gage station on the map while holding the

Ctrl key down. The gage stations will be highlighted.

File (M Watershed Delineation [ Models d Compute [ Launch (¥ Analysis Layer View Bookmarks Plug-ins  Shapefile Editor Converters  Help

& @ e & o= @ @ H By B O owW P @ <
New Open Save Print Settings @ Add Remove Clear Symbology Categories Query Properties Table & Select Deselect Measure Identify Label Mover
N D K. o ~ e + + - = [ Y + - SHF
+pe i 3 A AL & sl swm s 0 @ i A v Bl
Pan| In Out Edent Selected Previous Mext Layer MNew Insert Add Remove Copy Paste Merge Erase Erase beneath Move Rotate Resize Movevertex Add vertex Removevertex Cleanup Undo
Legend 1 x L . * T e e v, +
*

*
Layers | Toolbax PO AR + * . o

* * *
+ A .

B Animals
.

B0 Point Sources
*

EI[] Bacteria

EI[] Reach File, V1 @ (4085281

® 04085330
*
*e o

EIC] NAWQA Study Area UnitBoundaries
B0 Accounting Unit Boun daries -
B[] Cataloging UnitBoundaries
B[] County Mames

EIC] County Boundaries

Bl EPARegion Boundaries

EI[] State Boundaries

m

EIC] Major Roads

EI[] Ecoregions (Level ll)
Bl Land Use Index
Bl State Soil

EIF Simplified Flowine

B Simplified Catchment

¢ 6 ¢ ¢ @ @ 6 6 ¢ & 6 6 ¢ ¢ & & & @

EI0] Area of Interest

EI[F MWIS Daily Discharge Stations |
L]

B [ other L

® 040854592
‘e *

Preview Map 2 x . .

unnamed | X: 699,253.505 V: 2,360,922.141 Meters | Lat: 43.949 Long: -87.244 | 1:288501 |
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113. Choose “File”, then “Download Data” again, this time specifying download “Daily Discharge”
data values. Click “Download”.

e ™
@ & I 8 WM =
Region to Download ’Hydmlogjc Units

BASINS
[C] Met Stations ~ [] GIRAS Land Use [ NHD [*] DEM Grid

[ Met Data 7] Legacy STORET [] Census

Mational Hydrography Dataset Plus
1 ma [ Catchments

[] Blevation Grid [ Hydrography

Station Locations from IS Geological Survey National Water Information System
[ Discharge ] Water Qualty [~ Measurements  [] Daity GW [—] Periodic

Data Values from LS Geological Survey National Water Information System

Daity Discharge Water Quality Measuremeants Diaily GW

[ Instantaneous Discharge

Mational Land Cover Data from National Map

[7] 2011 Land Cover [] 2006 Land Cover [—| 2001 Land Cover [| 1992 Land Cover
[T 2011 Impervious  ["] 2006 Impervious [ | 2001 Impervious  [| 2001 Canopy
EPA STORET Water Quality

[T Stations Results (available when station(s) s

Morth American Land Data Assimilation System
[T Grid

[7] Clipto Region  [] Get Newest

114. The window similar to the following appears. The daily flow observation time series file name
will already be identified, but you can pick a different name or folder location. Choose “Add data to
new WDM file”. Click “Ok”.

oot rmespomon B0 R ]

After downloading Flow data,

() Add individual files fone per station) to project
@ Add data to new WDM file: C\Users\gwhelan‘iem Technologies  SOMP B\HS P F-PES T nwis \flow wdm
() Add data to existing WDM file:

() Do net add data to project

115.  When the download is complete, this message appears. Click “OK”:

=2

1 WDM Datasets added
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Downleaded Data file:

ChUsers\gwhelanhiemTechnologies\SDMPB\HSPF-PEST\ nwis\flow.wdrm

117. The “Data Sources” window appears, indicating NWIS data have been added to the project.
Choose “file”, then “Exit”.
Qoo N e
File  Analysis Help

=DM
L.C\Users\gwhelaniemTechnologies\SOMPBHSPF-PEST_1\metimet wdm (63)

Timesenes:\WDM

C:A\Users‘gwhelan‘iem Technologies\ SOMPBE\HSFPF-PEST_18HSPF04030101 wdm
185 Timeseries

51,240,960 bytes

Modified 7/13/2017 10:32:52 AM

118. The main BASINS screen appears; choose “File”, then “Save” in the menu.

[M Watershed Delineation [ Models (M Compute [(Launch [MAnalysic Layer View Bookmarks Plug-ins  Shapefile Editor  Converters  Help

lé&aés & O @ @ by [ H =W % [
New Open Save Print Settings ‘ Add Remove Clear | Symbology Categories Query Propetties Table ' Select Deselect Measure ldentify Label Mover
PO P L AR ELNw DD @ @ oI I = v B

«|
In Qut Extent Selected Previous MNext Layer ° Mew Inset Add Remove Copy Paste Merge Erase Erasebeneath Move Rotate Resize Movevertex Addvertex Removevertsx Cleanup Undo

Legend X . - . + T¢Tee o, -
Layers | Toobax . PR L S .
- = + . o ¢
B0 Animals ® *
. - . +
+ * -
B0 Point Sources. Y . ot - *
. + . . *
- .
B0 Bacteria @ . + .
M * - .o
. * 0 R *
EI0] Reacn File, V1 Y *e e 4, ® 04085281
— PR . " *
EIC] NAWQA Study Area UnitBoundaries & ® 04085330
—_
BI0 Accounting UnitBoundaries £ .
*e, .
B[] Cataloging Unit Boundaries @ * * .
[} .
.
BI0 Gounty Names £
EI[] Gounty Boundaries @
—_
EIC] EPARegion Boundaries ®
]
EI[] State Boundaries P
= -
B0 Major Roads ®
EI0] Ecoregions (Level Il Y . + * @ 0408543802
- L
EI0] LandUse Index ¥
EI0) State Soil oY
EIM Simplified Flowine @
EI& simpiified Catchment £
a
B0 Area of Interest ®
=
EIM & Other
[E& nwis Daily |
. = ® 040854592 ¢
- EYS ® 04085492 .
g .
Preview Map 1 x + +
Py Py
unnamed | X: 699,253,505 : 2,360,922.141 Meters | Lat: 43.949 Long: -87.244 | 1:288501 |
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Instantaneous Discharge Data for USGS Gage Station 04085427

The USGS Instantaneous Data Archive (IDA) for Instantaneous Discharge data provides hourly and
sub-hourly discharge data at USGS gaging stations. As of June 23, 2017, access to USGS Instantaneous
Data Archive (IDA) for Instantaneous Discharge data is not available on the USGS web site, as
illustrated in the following screen capture.

[} USGS Instantaneous Da: X YWY

C' | O file:///C:/Users/Keewook%20Kim/AppData/Local/Temp/IDA_Error.html w B 0o

i3 Apps d Bookmarks [ PersonalData (B Work [ 2321 hi 22%s2 st d= [Julos Lol ZM= @ amazoncomOnline (% Torrent vzZiL [l PowerSchool [} Els|ste »

L USGS - science for a
changing world

USGS Home
Contact USGS
Search USGS

Instantaneous Data Archive - IDA

Update:

Starting in December 2016 and over the following seven months, discharge data from IDA are being migrated to the National Water Information System Web Interface (NWISWeb) .
This migration will occur one Water Science Center at a time (roughly by State). Once the transition is complete IDA will be discontinued. Please address any questions through the
"Questions and Feedback" link above.

Error

+ RETRIEVE FROM DATE is a required field.
* RETRIEVE TO DATE is a required field.

Please go back. correct the information and resubmit the form.

Accessibility FOIA Privacy Policies and Notices

’“.USA"EO‘ U.S. Department of the Interior | U.S. Geological Survey

URL: http://ida.water.usgs.gov/ida/available_records_process.cfm

Page Contact Information: IDA Support Team or GS-W_Help IDA@usgs.gov
Last Modified: 11/21/2016

In the event that USGS IDA for Instantaneous Discharge data become available and the web service is
activated within the SDMPB, Appendix A describes how the user can access and retrieve the
instantaneous discharge data using the BASINS download data tools.

View Observed Data

119. Flow observation data must be exported to prepare files for flow-related parameter calibration
using the PEST inverse model. On the menu bar, select “Analysis>List”.

Analysis | Layer View Bookmarks Plug-ins Sk

Data Tree
||.. (List) | ShE
[ Watershed Characterization Reports Add

Seasonal Attributes
Graph
Reclassify Land Use
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120. The following “Select Data” window appears.

CESHE =)

File  Attributes  Select  Help
Select Attribute Values to Fitter Available Data
[Swnario v] [Loc:atm VI [Consn‘.rtueri v]
04030107 (4085427 ~ AGWET -
NLDAS 1102 L agwn (
OBSERVED |-202 AGWD
FT-0OBS |:302 AGWS
|- 402 AIRT

1.C AIDTRIO

Matching Data (1,000+ of 5.546)

NLDAS X295Y153 PREC -
NLDAS X295Y153 ATEM D
NLDAS X295Y153 WIND

NLDAS X295Y153 SOLR

NLDAS X295¥153 PEVT

NLDAS X295Y153 DEWP

NLDAS X295Y153 CcLOU

NLDAS X295¥153 WINDV

Selected Data (0)

Date Range of Selected Data

Al Commaon
[7] Subset, Split, or Fiter Selected Data
Stat none none

End none none [ Ok ] [ Cancel ]

121. To review the time steps associated with the time series, select “Attributes>Add”. Repeat once.

File | Attributes | Select Hel

Select er Ave

Scenar Remove 3

COMPUTED
NLDAS
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122. Two additional attribute columns will be added in the “Select Data” window.

T e

File  Attributes  Select Help

Select Atribute Values to Fiter Available Data
[Scenario ~ | [Location ~ | | Constituent ~ | [AGENCY ~| [Chniv ~|
04030101 04085427 - AGWET + USGES True

MLDAS 1102 D AGWI “Missing™ “Missing™

OBSERVED 1202 AGWO

FT-0BS 1:302 AGWS

1-402 AIRT

Matching Data {1,000+ of 5,546)

NLDAS ¥295Y153 PREC -
NLDAS X295Y153 ATEM (1
WNLDAS ¥295Y153 WIND

NLDAS X295Y153 SOLR

NLDAS ¥295Y153 PEVT
NLDAS ¥295Y153 DEWP
NLDAS ¥295Y153 CLou
WNLDAS ¥295Y153 WINDW A
Selected Data (0)

Date Range of Selected Data

Al Common
Start none none
End none none

[ Subset, Split, or Fitter Selected Data

o | [ comed |

123. For the two additional attribute columns, select “time step” and “Time Unit”.

[interv ]"Tune Unit ]

Summaryr File
TGROUP

TMZOMNE

TSBYR

TSFILL

TSFORM

TSTYPE

Time Unit

UBC200

Units

interval

Calculated Aftributes:
1High100

7Q10
CoefﬁcientofVariaﬂonI—\

Summary File
TGROUP
TMZONE
TSBYR
TSFILL
TSFORM

o

Units
interval
retrieved
time step

Calculated Attributes:
1High100

Q10
Coefficient of Variation

L

T
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124. After being chosen, the data time step appears in “Matching Data”. For example, in the figure
below, “OBSERVED” “PREC” (precipitation) at “X295Y153” has a “1” “Hour” time step.
Moo ol

File  Attributes  Select Help
Select Attribute Values to Filter Available Data

[Smnano v] ILocation V] [Conﬂiluent V] [Tlme&ep VI [Tlme Unit V] I
04030101 04085427 + AGWET = 1 Hour
NLDAS 1102 [ g (] Day
OBSERVED 1:202 AGWO Manth
PT-OBS 1:302 AGWS
1:402 ART
Lem anThan
Matching Dat (1.000+ of 5.546)
NLDAS X2957153 | PREC 1 Hour | -
NLDAS X295Y153 ATEM 1 Four ]
NLDAS X295Y153 WIND 1 Hour
NLDAS X295Y153 SOLR 1 Hour
NLDAS X295Y153 PEVT 1 Hour
NLDAS X295Y153 DEWP 1 Hour
NLDAS X295Y153 cLou 1 Hour
NLDAS X295Y153 WINDV 1 Hour

Selected Data (0)

Date Range of Selected Data

Al Common
[] Subset, Spit, or Fiter Selected Data
Statt  none none
End none none E Ok ] [ Eagcel ]

125. In the “Constituent” column, find “FLOW” for daily flows by clicking on “FLOW”. In the
“Matching Data” section, the “Time Unit” for “FLOW” is daily (“Day”). “Time Step” and “Time Unit”
can be easily determined by opening tabulated data.

CEECREE S B )

File  Attributes  Select Help
Select Attribute Values to Filter Available Data

[Smnano 'HLOCEHOH vHConﬂ.ituanl v][TmeStep V]ITmeUnit VII
04030101 04085427  DIAZINON B 1 Hour
NLDAS 1102 [ paa o Day i
OBSERVED 1202 Month
PT-OBS :302 GAGE
:402 GWVS £
\ern Lnan
Matching Data (4 of 5,546)
04030101 RCHY FLOW 1 Day
PT-DBS RCH1 FLOW 1 Day
PT-DES RCH1 FLOW 1 Day
OBSERVED 04085427 FLOW 1 Day

Selected Data (0)

Date Range of Selected Data

Al Common
[] Subset. Spiit. or Fiter Selected Data
Statt  none none
End none none i Ok ] [ Ezgod
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126. To check the “Time Unit”, select “04085427” in “Matching Data”. Ensure that “04085427"

appears in “Selected Data” section. This ensures that data with their own time step will appear.
Click “Ok”.

Qo = | =lpEe

! File  Attributes  Select  Help
| Select Atrbute Values to Fitter Available Data l
|| Scenario v | | Location ~ | | Constituent » | [ Time Step v | [ Time Uni v]|
040301071 04085427 + DIAZINON - 1 Hour
NLDAS 1102 [ pQaL 3 Day
CBSERVED 1202 FLOW Month
PT-0BS 1:302 GAGE

[:402 GVS

1.y Himar

Matching Data (4 of 5,546)

04030101 RCH3 FLOW 1
FT-0BS RCH1 FLOW 1
FT-0BS RCH1 FLOW 1

OBSERVED 04085427 FLOW I

Selected Data (1 of 5546)
OBSERVED (4025427 FLOW 1

g i???

Date Range of Selected Data

All Common
Subset, Spiit, or Fiter Selected Data
Start 1572707726 1972/707/26

nd 20170673 21706723 Lo ]
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127. The following window appears. The “Time Unit” of the data can be easily identified as daily
increments. Close the “Timeseries List” window.

File Edit View Analysis
" Help

History 1 from flow wdm -
Constituent FLow | LJ
Id 1
Min 7
Max 8.000
Mean 324 31
072611972 24:00 69
07271972 2400 65
07281972 24:00 57
072815972 24:00 ha
07/3011972 24:00 57
071311972 24:00 L]
08/01/1972 24:00 43
02/021972 24:00 GE
08/031972 24:00 b4
08/04/1572 24:00 63
08/05/1972 24:00 60
08/06/1972 24:00 70
02071972 24:00 24

(e a BlaY e PEF e T B e sl 4

In this example, HSPF input flow parameters will be calibrated with daily flow observations. If the user
would like to use 15-minute or hourly flow observation data for the HSPF flow parameter calibration,
a similar procedure could be used for these data sets, using the observation data download described
in Appendix A.

76



Export Flow Data as a Text File for Parameter Calibration

Parameter calibration will be performed using daily flow observations. This section describes the
procedure used in preparing a text (*.txt) input file of observed flow for use in the calibration of HSPF
flow-related parameters by PEST. Because calibration is iterative and over writes existing files,

files associated with the initial HSPF simulation must be maintained in a different folder location. The
time period associated with this calibration is from January 1, 2000 (2000/01/01) to December 31, 2012
(2012/12/31), respectively.

128. To export flow observation data, open the “Select Data” window again (from “analysis” and
“List” from the BASINS menu icons). In the “Constituent” column, choose “FLOW”. In “Matching
Data”, select “04085427” which is the gaging station that is nearest to the outlet of the Manitowoc
River Basin and will be used for HSPF flow parameter calibration. Ensure that “04085427"” appears
in “Selected Data”.

i ¥ 3 1| ™
TEST—— % 1 % P

File  Attributes  Select  Help
| Select Attribute Values to Fiter Available Data
| [Smnariu v] [Lucatiun v] [Cnna‘.'rtuem vl [TLm& Uit v] ['ﬁm& Step v]
04030101 04085427 = DEWTMP = Hour 1
MLOAS 1102 L piazinon D Day
OBSERVED 1202 DaEaL Month
FT-0OBS 1302 FLOW
l.402 GAGE

Matching Data (4 of 5,546)

04030101 RCH3 FLOW Day 1
FT-OBS RCH1 FLOW Day 1
FT-OBS RCH1 FLOW D

3y 1
GeseveD lowssizr Fiow oy | 1

Selected Data (1 of 5546)
OBSERVED (4085427 FLOW Day 1

Date Range of Selected Data

All Common
[7] Subsst, Split, or Fiter Selected Data
Stat 1972/07/26  1972/07/26
End 2017/06/23  2017/06/23 ook | Cancel
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Although we are going to perform HSPF modeling from 2000 to 2012, the “Date Range of Selected
Data” section indicates the daily flow observations are available from 1972/07/26 to 2017/06/23. This
will affect to model parameter calibration and validation period; therefore, the start and end dates
need to be changed to 2000/01/01 and 2012/12/31, respectively.

129. Click the “Subset, Split, or Filter Selected Data” box.
il selectData pl=h

File  Attributes  Select  Help
|| Select Atribute Values to Fitter Available Data
IIll"’:mna’i'::u v“Loca‘Jon v”Consttuert v”TmeLki v]['l"me&ep vl
|
04030101 04085427 = DEWTMP < Hour 1
MLDAS [-102 D DIAZINON D Day
DOBSERVED [-202 DQAL Month
FT-0BS [:302 FLOW
[ 402 GAGE
Matching Data (4 of 5, 546)
04030101 RCHS FLOW Day 1
FT-OBS RCH1 FLOW Day 1
RCH1 FLOW Day

GeseRved ——[oaowsizr ————|Fiow .

Selected Data (1 of 5546)
OBSERVED 04085427 FLOW

g

Date Range of Selected Data

Al Common
Subset, Split, or Fiter Selected Data
Stat  1972/07/26  1572/07/26

End 2017/06/23  2017/06/23 [ Oc | | Cancel |

130. The “Filter Data” screen appears. Under the “Subset By Date” tab, change the “Start” and “End”
dates to 2000/01/01 and 2012/12/31, respectwely Click “Ok”.

Q'E'G'B'ééi"ﬁ?"ﬁéié"é Seasons | Fiter By Value | Change Time Step | Timeseries Math Subset By Date | Seasons | Fiter By Value | Change Time Step | Ti Math

(A ] [ Common ] | Ca ]
Start 1972/07/26  1972/07/26 1972/07/26 Start  1572/07/26  1972/07/26 2000/01/01
End 2017/06/23  2017/06/23 2017/06/23 End 2017/06/23  2017/06/23 201212431
[ Apply month/day range to each year [] Apply month/day range to each year
ok |[ Caneel | ok |[ Cancel
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131. The following “Timeseries List” window appears.

E
d l_l_lgl
File Edit View Analysis
Help
History 1 | from flow. wdm | =
Constituent | Fow |LJ
Id | 1 |
Min | 983 |
Max | 4760 |
Mean | 29438 |
01/01/2000 24:00 13
01/02/2000 24:00 35
01/03/2000 24:00 36
01/04/2000 24:00 36
01/05/2000 24:00 37
01/06/2000 24:00 35
01/07/2000 24:00 34
01/08/2000 24:00 13
01/09/2000 24:00 31
01/10/2000 24:00 2
01/11/2000 24:00 13
01/12/2000 24:00 34
01/13/2000 24:00 13
01/14/2000 24:00 2
01/15/2000 24:00 2
01/16/2000 24:00 31
01/17/2000 24:00 31

Formats associated with the dates and values may need to be checked and changed, if necessary. The
dates need to have a format of yyyy/mm/dd. The values must not contain commas, so they must be
removed from the numbers, if they exist (e.g., change 1,240 to 1240).
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132. Select “View”, then “Data and Value Formats...”.

T N
[ File Edit [View | Analysis Help
History 1 v Attribute Rows i
Constituent Attribute Columns EI
Id
Min Size Columns To Contents
Max ¥ Time Series Values
Mean Value Attributes
01/01/2000 2 Filter NoData
0170272000 2 IDate and Value Formats... ]
(071/03/2000 247
01/04/2000 24:00 36
(071/05/2000 24:00 7
(071/06/2000 24:00 5
(071./07/2000 24:00 k!
01/08/2000 24:00 3
01/09/2000 24:00 3
071/10/2000 24:00 32
01/11/2000 24:00 3
01/12/2000 24:00 M
01/13/2000 24:00 3
01/14/2000 24:00 32
(01/15/2000 24:00 32
(01/16/2000 24:00 k]l
01/17/2000 24:00 A
(071/18/2000 24:00 K1l
k1l

01/19/2000 24:00

133. The “Formats” window appears as follows.
a. Ifacomma (,) appears in the “Standard Format” remove it. In this case, no comma appears.
b. Choose “Year Month Day”, if not chosen.
c. Click “Apply”, then “Ok”.

-
Woueondvabeformats W e
Value Format
Year Morth Day | Standard Fomat  wzen s |
() Month Day Year Exponent Format  # #iet!
() Day Morth Year Significant Dighs 5
) Days starting 1500
- e d Maximum Length 10
Years [] Two Digit Years
ff Value Cannot Fit "
Morths  [| Month Names FE Sann
Days
Title
Hours Midnight a5 24:00
Minutes
[7] Seconds

Date Separator

Time Separator

[ Heb [ Camcd J[ sy [ ok |




134. The following screen with corrected formats for dates numbers appears.

e ESNEE=)
File Edit View Analysis
Help
History 1 | from flow wdm | =
Constituent |  row |
i —
Min | 999 |
Max | 4760 |
Mean | 2943 |

[File Edit View Analysis Help
Select Data 085427 rdb
Select Attributes

Save Changes

Save In...
( Save Grid As Text > Ctrl+S
1990/03/15 02:00 1455
1990/031 5 03-00 1435
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136. In the window below, file name and the location can be defined. Here, the time series will be
stored as
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\NWIS\04030101_obs_daily.txt”. Once
the file name and folder path are defined, click “Save”.

File Edit Wiew Tools Help

Organize * /| Open = Share with - Print  » = ~ [ @
. HSPF-PEST 1 * Mame *
. EPAWaters -
| 04030101 _obs_daily.txt
. HSPF
= flow.wdm
. H5PF-PEST ) )
|2 | WWIS_Stations_discharge.dbf E
. hud2 ) )
|| NWI5_Stations_discharge.lbl
. LocalData F ] ]
| || NWI5_Stations_discharge.mwsr
. met : : :
|Z| NWI5_Stations_discharge.prj
. MHDPlus ) )
|| NWI5_Stations_discharge.rdb
. MLCD ) )
|| MWI5_Stations_discharge.rdb.htrmlxml
L NWIS

| NWIS Stations discharge.shp =
|| pcs ~ | i | b

|- 04030101 _obs_dailytxt Date modified: 7/10/2017 10:17 AM
Text Document Size: 102 KB

[

1 item selected

| Computer

137. Close the “Timeseries List” window, using the upper right-hand corner “x”.
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PREPARING PEST INPUT FILES FOR HSPF FLOW PARAMATER CALIBRATION

Parameter calibration will be performed using daily flow observations. This section describes the
procedure to prepare PEST input files for calibration of HSPF flow-related parameters. Because
calibration is iterative and writes over existing files, files associated with the initial HSPF simulation that
are over-written must be saved in a different location.

138. Create a new folder (“...\Flow\Daily\”) in
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\".

e
<]® IRINTTTEERD EXTY)

| File Edit Yiew Tools Help

|| Organize = = Open Include in library = == = [ @

> PEST14 o Mame
= SARATImeSeniesUtility
4 | SDMPE
[* |4 bin
[ gy etc
[= 1, HSPF-PEST
4 | HSPF-PEST_1 |
[+ . EPAWaters
. HSPF
4 || HSPF-PEST

4 | Flow

) Daily

m |

L Daily
. Microbe - 4 1 I

Daily Date modified: 7/16/2017 3:05 PM
File folder

1 itern selected .- Computer
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139. Copy the meteorological and flow time series data, and HSPF input files to new folders.
a. Copy three HSPF input files (04030101.uci, 04030101.wdm, and met.wdm) from
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF”
to the new “...\Flow\Daily” folder:
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily”
b. Copy “04030101_obs_daily.txt” from
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\NWIS”
to the new “...\Flow\Daily” folder:
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily”, and
change the name of the file to “04030101_obs.txt".
c. Copy “HSPF_PEST_flow.exe” and “Input_flow.in” from
“C:\Users\gwhelan\iemTechnologies\SDMPB\bin\Data\HSPF-PEST” to
e “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST”
e “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily”.

Fle Edit VYiew Jools Help
Organize v [= Open Share with v Burn New folder =~ [ ©
I EPAWaters “  Name % Date modified Type
J. HSPF ; A s E
HSPE-PEST 2 04020101.uci T713/2017 10:33 AM UCT File
" : [ 04030101 wdm 7/13/20171032AM  WDM File
. Flow
- £ . 04030101 _obs.txt 7/10/20171047 AM  Text Document
. Da =
.: chI’/ = " HSPF_PEST flow.exe 2/21/2017 5220 PM  Application
S 1 Input_flow.in 771072017 11:46 AM I File
J. LocalData B - ~ e
X metwdm 6/30/2017 11:11 AM WDM File
b met
4. NHDPlus
J. NLCD
1. NWIS
& pcs - m_ ] »
"I '? 2 tems selected Date modified: 2/27/2017 5:20 PM - 7/1... Date created: 7/10/2017 11:26 AM
L de Size: 87.2K8
|2 items selected " Computer
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The executable “HSPF_PEST_flow.exe” prepares files necessary for HSPF flow parameter calibration with
PEST.
A. Three PEST input files
a. PEST control file (.pst): PEST parameters, model parameters metadata (names, initial
values, ranges, etc.), parameter groups, observed flow data, and path of model
executables.
b. PEST template file (.tpl): Structure of the model input file and location of where the
calibrating parameter values are to be placed.
c. PEST instruction file (.ins): How PEST will read the model output file.
B. Two batch files
a. “runHSPF.bat”: Executes HSPF (i.e., WinHSPFlt.exe)
b. “runPEST.bat”: Executes HSPF parameter calibration with PEST
C. Flow observation time series file: Flow observation date with missing values as “-9999”. This file is
not used for parameter calibration.

“Input_flow.in”, the default input file used with the “HSPF_PEST_flow.exe”, contains details for preparing
PEST input files: “HSPF_PEST_flow.exe” and “Input_flow.in” which can be found in Appendix B.
“Input_flow.in” defines
A. Folder paths of HSPF (i.e., WinHSPFlt.exe), PEST (i.e., pest.exe) and a working folder where HSPF
input files, generated by SDMPB, are located. In this example, the folder path for the daily
calibration is
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST _1\HSPF-PEST\Flow\Daily”
B. Calibration parameter names and ranges for each land use group.
C. Land use groups that have different parameter values.
D. Number of years for model warm-up.

As the default, “HSPF_PEST_flow.exe” and “Input_flow.in” are located in
“C:\Users\gwhelan\iemTechnologies\SDMPB\bin\Data\HSPF-PEST”, created by SDMPB, and copied to
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST”. These files can be located in any
folder, but both must be in the same folder. In this example for parameter calibration with daily flow
observations, “HSPF_PEST_flow.exe” and “Input_flow.in”, respectively, must be located in working folder
(e.g., “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily”).

The working folder paths in “Input_flow.in” must be updated to reflect the locations of the 1) batch
version of HSPF (i.e., WInHSPFLt.exe), 2) working folder, and 3) inverse model PEST. This information is
captured in the first three lines of the “Input_flow.in” file, as discussed in Appendix B. The inverse model,
PEST, estimates specific HSPF input parameters to minimize differences between observed and simulated
results (flows and microbial densities). When automating the calibration process, a non-Windows-based
version of HSPF (i.e., WinHSPFLt.exe) is required, one which allows batch runs with no user interaction.
Because different organizations constructed software builds for BASINS and SDMPB installation, the
current software installation process installs WinHSPFLt.exe in two different locations:

e C:\BASINS45\models\HSPF\bin\ and

e <.\SDMPB\bin\>
as both include WinHSPFLt.exe; hence, there is the possibility that two different versions of the software
might exist. To ensure consistency, the version of WinHSPFLt.exe contained in the SDMPB build (i.e.,
<..\SDMPB\bin\) will be the one used in the calibration process.
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140. Open “Input_flow.in” in each folder with a text editor.
j Input_flow.in - Notepad l =RECN X

File Edit Format View Help

C:\SDMPB Y binY P
C:\Temp\SDMProject Manitowoc \HSPF-PEST Flow'\Daily"
C:N\PESTY,

1

1

S

water /wetlands

Urban

Barren or Miming

Forest

upland shrub Land

Agriculture - Cropla

Grass Land

Agriculture - Pastur

Transitional

KMELT

0. 0000 0.2000
LZSN

2.0000 15. 0000
INFILT

0.001 0. 5000
KVARY E
0. 0000 5. 0000
AGWRC

0. 8500 0.9990
DEEPFR

0. 0000 0. 5000
BASETP

0. 0000 0. 2000
AGWETP

0. 0000 0.2000
CEPSC

0.01 0.4000
UZSN

0. 0500 2.0000
NSUR

0.0500 0. 5000
INTFW

1.0000 10. 0000
IRC

0. 2000 0. 8500
LZETP

0.1000 0. 9000

4 [

!

The following lines in “Input_flow.in” may need to be updated. Ensure that these lines are correct.
e Line 1identifies the path of the folder location of WinHSPFLt.exe.
e Line 2 identifies the path of the working folder here input UCI file, WDM files, and a flow
observation file are located, and output files of “HSPF_PEST_flow.exe” will be generated.
e Line 3 identifies the path of the folder location of PEST.exe.
e Line 4 identifies the number of years for model warm-up, from start of the simulation as it
appeared in the input UClI file
Refer to Appendix B for additional information on modifying the “Input_flow.in” file. Ensure that
the name of the folder locations end with a backslash (\) for the first three lines.

The time period associated with this calibration is from January 1, 2000 (2000/01/01) to December
31,2012 (2012/12/31), respectively. For this example, parameter calibration with daily observations
will use the first seven years (i.e., 2000-2006) for model warm up and the final five years for
calibration (i.e., 2007-2012). As such, the fourth line will need to contain a “7”.
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141. For this example, change the
o first three lines to the appropriate folder locations.
e fourth line froma “1” toa “7”.
e Save and exit.

File Edit Format Wiew Help
WUserstgwhelan'iemTechnologies', SDMPE binY, -
(hWUsershgwhelan'iemTechnologies' SDMPE  HSPF-PEST_1YH5PF-FEST \Flow'Daily J —
\PESTY,

7

9

Water /wetlands

Urban

Barren or Mining

Forest

upland shrub Land

Agriculture - Cropla

Grass Land

Agriculture - Pastur

Transitional

KMELT

0. 0000 0. 2000

LZ5SN

2.0000 15. 0000

INFILT

0.001 0. 5000

KVARY =

0. 0000 5. 0000

AGWRC

0. 8500 0.99490

DEEPFR

0. 0000 0. 5000

BASETP

0. 0000 0. 2000

AGWETP

0. 0000 0. 2000

CEPSC

0.01 0. 4000

UZ SN

0.0500 2.0000

NSUR

0.0500 0. 5000

INTFW

1.0000 10. 0000

IRC

0. 3000 0. 8500

LZETP

0.1000 0. 9000 s
4 F

Prepare HSPF for the Flow Calibration Period

HSPF input files were prepared with MET data from 2000 to 2012 which needs to be divided into two
sub-periods: one for parameter calibration and one for validation. In this example, parameter calibration
with daily flow observations will be performed for 2007 to 2012, with first seven years as model warm-
up.
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142. Open WinHSPF by double-clicking (left) on the icon to execute WinHSPF3.0. If the icon cannot be
found on the Desktop screen, locate the executables on the hard drive (WinHSPF.exe), typically in

<...\BASINS45\models\WinHSPF30\bin\>.

22

..

WInHSPF3.0

143. The following WinHSPF window appears.

File Edit Functions Help DEA BMOC& - sBTI3 BN

[Pmnt Sources [Met Sagsl Land Surface

144. Select “File>Open”.

V%
R

Functions Help |
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145. The following window appears. Browse to
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily\04030101.uci”, then

click “Open”.

Organize * Mew folder = » i @
| EPAWaters i Mame . Date m
. HSPF :
@) 04030101, uci 111312
, HSPF-PEST

| Flow

. Daily
 hucl2
J LocalData

. met
./ MHDPlus
. MLCD

; MWWIS

| pCs - | 4| 1 |

! 04030101.uci Date modified: 7/13/2017 10:33 AM Date created: 7/10/2017 10:31 AM
EI UCI File Size: 106 KB

File name: 04030101 uci v | uctfiles ("uci)

T ] |

146. The HSPF project workflow for the Manitowoc River Basin appears.

File Edit Functions Help DEd Wl ORK - ETVZ PN

| Peint Sources | Met Segs | Land Surace

WaterWetlands

I
Urban

Barren or Mining -
RCHRES 3

Forest

1

Upland Shrub Land ‘

|
Agriculture - Cropla
|
Grass Land
|
Agriculture - Pastur
[fLend use |Reaches |Impind (Acres) |Perind (Acres) | Total (Acres)
Total 0 0 0
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147. To change the simulation period to reflect the calibration period (2007-2012), select
“Edit>GLOBAL”.

"l Hydrological Simul
&% Hydrological Sim

Help D& &

OPN SEQUENCE
FTABLES
EXT SOURCES

EMPRAATC

;5[ Land Surface

148. The “Global Block” window appears. Check to ensure that the simulation time goes January 1,
2000 (2000/01/01) to December 31, 2012 (2012/12/31). Click “Apply”, then ”Ok.

Run Information: | UCI Created by WinHSPF for 04030101

Span Output Level:
Year Mo

Start: |EDDD |‘I General: |1 h Run Flag:
- j2an2 12 Special o -
End: | | Actions: 0 hd Units:  |English -

OK | Cancel Apply Help

149. Inthe WinHSPF Ul, save the changes by clicking = or “File>Save”. Close WinHSPF.

150. “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily\04030101.uci”
does not need to be modified.

Execute HSPF for the Flow Calibration Period

151. In “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST _1\HSPF-PEST\Flow\Daily”, execute
“HSPF_PEST_flow.exe”. The following command window will appear.
5

Subbasin # with observations?
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152. In this example, we calibrate parameters at the outlet of the watershed. From the figure in the
Step 124, one can easily indicate the watershed outlet is Subwatershed 9 (i.e., RCHRES 9). Put “9”
in the command window and press ENTER. When the command window appears (shown below),
press ENTER to close it. The command window indicates simulation and calibration periods.

4 CAUsers\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Dily\HSPF_PEST flow... 2=/ o(=1- S

—

-

Subbasin # with obhservations?

bl

Gimulation period: 268868- 1~ 1 ©: 8 — 281212731 24: A
Calibration period: 28877 1~ 1 24: B — 2012-12-31 24: B

Mote: Calibration period was determined as the period where the simulation and o
hzervation periods are overlapped excluding model warmup period. The calibration
period may include missing data.

Prezz EMTER to closze thiz window

=

153. Once “HSPF_PEST_flow.exe” is executed, the three PEST input files, two batch files, and a flow
observation time series file will appear in the folder.

===

K50 )=| . « HSPF-PEST » Flow » Daily <[ 42 | Search Daity ol
-
File Edit VNiew Tools Help
Organize « g COpen Share with + Burn Mew folder 3= - all 9
EPAWaters e Mame
HSPF
TR T 04030101 _echo.out
. i ] 04030101 flow.ins
;W_l 52} 04030101 _flowpst
ai
e L || 04030101 flow.tpl
L”ch ] 04030101_obs.out
ocalData
5 runHSPF.bat
et
rNﬂHDPI %) runPEST bat
N = [ 04030101 uci
— T ERROR.FIL
. HSPF.log
cs
P - = |7 04030101.ech
UCI Modified Files CTERTRG
.hbn
Pour_Point =
- o . || 04030101.0ut
SDMPE Applications&Versions | D4030101.wed
wdm
Shape Files =
. . 7] Input_flow.in
inc
- . 04030101 _obs.tbd
I
. T metwdm
INKs
e . = | HSPF_PEST _flow.exe
MaxStat Lite
MicrobialPropertyDB - ¢ 1 b
mm 8| HSPF_PEST flow.exe Date modified: 2/27/2017 5:20 PM
Application Size: 86.5 KB
1 itern selected p- Computer

Now PEST input files for HSPF flow parameter calibration process have been prepared for daily flows. ‘
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CALIBRATING HSPF FLOW PARAMETERS WITH PEST

“runPEST.bat” is a batch file that executes calibration for HSPF flow input parameters located in the
following folder (for this example):
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily”.

154. Execute “runPEST.bat” in
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily”.

Executing

Now % Complete

Cancel | Pause Log |

C:\Temp\SDMProject\Manitowoc\HSPF-PEST\Flow\Hour1ly>"C:\PEST\pest.exe" "04030101_
flow.pst™

PEST Uersion 13.3. Watermark Numerical Computing.
PEST is running in parameter estimation mode.

PEST run record: case 04030101_flow
(See file 04030101 _flow.rec for full details.)

Model command line:
runHSPF .bat

Running model .....

Runhing model 1 time....
C:\Temp\SDMProject\Manitowoc\HSPF-PEST\Flow\Hour1y>"C:\Basins41\models\HSPF\binY
WinHSPF1t.exe"” C:\Tempi\SDMProject\Manitowoc\HSPF-PEST\Flow\Hourly\o4030101_flow.
uci

During parameter calibration, a command window will show calibration progress as it processes, and
the HSPF monitoring window will appear and disappear multiple times, illustrated in the following
figure.

155. HSPF flow parameter calibrations with PEST will conclude when the command window
disappears.
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VIEWING OUTPUT FILES OF THE FLOW CALIBRATION RESULTS
View PEST Output Files of Flow Calibration Results with a Text Editor

The parameter calibration results are recorded in the “.rec” file. In this example, “04030101_flow.rec” in
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST 1\HSPF-PEST\Flow\Daily” contains parameter
calibrations with daily flow data.

156. To view results of daily flow calibrations, open “04030101_flow.rec”, located in
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST _1\HSPF-PEST\Flow\Daily\”, with a text editor.

il =]

S

|
|
5 -

]
Gl | < Fow > Daly ][ scanDay 2]

File Edit View Tools Help

Organize = 3 Open - Share with = Burn

./ HSPF-PEST_1 - Mame
. EPAWaters
./ HSPF
. HSPF-PEST

. Flow

| 2| Input_flow.in

|¥%| Flows.png
ERROR.FIL
04030101 _flow.log
0 04030101 flow.rec
04030101 _flow.res
04030101 _flow.rst
04030101 _flow.sen
04030101 _flow.seo
04030101 .wdm

= 04030101 _flow.ech

. Daily
. Microbe
. hucl2
. LocalData
. met
. NHDPlus
./ NLCD

. NWIs
| 104030101 flow.p93
. pcs - 4 m

]
=
| N—

—
i
—
—
]

-j 04030101 _flow.rec Date modified: 7/14/2017 4:25 PM
- \ REC File Size: 413 KB

1 itern selected — | Computer
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157. Daily results are presented in the figure below. In the example, daily flow parameter calibration
results are summarized in “OPTIMISATION RESULTS” which contains calibrated parameter values
(under “Estimated value”) and their confidence limits, followed by iterative comparisons of flow
calculations and observations (see “Observations ------- >”). For additional insight on relationships
between calibration parameters and environmental factors, Appendix C provides heuristic
relationships between land use types and various calibration parameters.

Eile Edit Format View Help

OPTIMISATION RESULTS

arameters ----- >
Parameter Estimated 95% percent confidence Timits

value Tower T1imit upper limit
kmeltl 0. 200000 0.171671 0.228329
lzsnl 6.25001 3.81206 8.68795
infiltl 0.180450 8.087438E-02 0.280025
kvaryl 2.21814 1.53680 2.89048
agwrcl 0.992329 0.990307 0.994350
deepfri 5.533800E-04 -0.154259 0.155366
basetpl 3.603869E-02 1.102262E-02 6.105476E-02
agwetpl 0.133185 -0.327751 0.594122
cepscl 0.171933 9.780593E-02 0.246061
uzsnl 0.850273 0.458130 1.24242
nsurl 0.273034 1.920955E-03 0.544148
intfwl 5.43476 -52.8031 63.6726
ircl 0.673000 0. 580706 0.765293
Jzetpl 0.404542 0.362726 0.446358

Note: confidence Timits provide only an indication of parameter uncertainty.
They rely on a Tinearity assumption which may not extend as far in
parameter space as the confidence limits themselves - see PEST manual. —

See file 04030101_flow.sen for parameter sensitivities.

observations ----- > “\\

observation Measured Calculated Residual weight Group
value value

obs_1 698. 000 544,929 153.071 1.000 obs
obs_2 676.000 517.736 158.264 1.000 obs
obs_3 649, 000 468. 664 180.336 1.000 obs
obs_4 634.000 462.105 171.895 1.000 obs
obs_5 611.000 495.753 115. 247 1.000 obs
obs_6 586.000 462,543 123.457 1.000 obs
obs_7 556. 000 431.174 124,826 1.000 obs
obs_8 524.000 409,333 114,667 1.000 obs
obs_9 478.000 384,002 93.9980 1.000 obs
obs_10 270.000 365.241 -95. 2408 1

: - 000 Oby i
e | 3
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158. Statistics between calculations and observations are listed in “Objective Function ----- >” and
“Correlation coefficient ---->“, as illustrated below. The sum of squared weighted residuals is a
measure of the discrepancy between the data and an estimation model. The correlation coefficient
(“r’) is a statistical measure of the degree in the change of one parameter because of change in
another. When done, close the file.

04020101_flow.rec - Notep: == )

Eile Edit Format View Help

obs_2182 133.000 245.232 -112.232 1.000 obs -~
obs_2183 170.000 223.739 -53.7391 1.000 obs
obs_2184 150.000 202. 358 -52.3582 1.000 obs
obs_2185 139.000 187.191 -48.1913 1.000 obs
obs_2186 132.000 176.284 -44. 2840 1.000 obs
obs_2187 130.000 167.943 -37.9429 1.000 obs
obs_2188 133.000 161.792 -28.7920 1.000 obs
obs_2189 129.000 160.793 -31.7933 1.000 obs
obs_2190 123.000 166.421 -43.4210 1.000 obs
obs_2191 118.000 161.750 -43.7502 1.000 obs
obs_2192 124.000 154.086 -30.0859 1.000 obs

See file 04030101_flow.res for more details of residuals in graph-ready format.

See file 04030101_flow.seo for composite observation sensitivities.

objective function ----- >

| sum of squared weighted residuals (ie phi) 1.5852E+08 ]

correlation Coefficient ----- >

| Correlation coefficient 0.85832 ]

Analysis of residuals ----- >

A1l residuals:-

Number of residuals with non-zero weight = 2192

Mean value of non-zero weighted residuals = 15.53
Maximum weighted residual [obserwvation "obs_72"] = 1897.
Minimum weighted residual [observation "obs_466"] = -1832.
standard variance of weighted residuals = 7.27B4E+04
standard error of weighted residuals = 269.8

Note: the above wvariance was obtained by dividing the objective

function by the number of system degrees of freedom (ie. number of

observations with non-zero weight plus number of prior information

articles with non-zero weight minus the number of adjustable parameters.) s
If the degrees of freedom is negative the divisor becomes (o
the number of observations with non-zero weight plus the number of

prior information items with non-zero weight. -

1| i | 3
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159. The HSPF UCI file written by PEST (“04030101_flow.uci”) contains parameters calibrated by
PEST, which represents the final HSPF simulation associated with flow calibration. Daily calibrated
flow results in “04030101_flow.uci” are located, respectively, in the following folders:
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily”.

Eile Edit View JTools Help

Organize « m Edit - Share with = Burn Mew folder == « [ @

-

. EPAWaters o MName o

. HSPF | Input_flow.in —

. HSPF-PEST [57 HSPF_PEST flow.exe L
.. Flow | HSPF.log [

.. Daily s [E'| ERROR.FIL

. hud2 = | 04030101 _obs.bd

. LocalData || 04030101 _obs.out

| met | 18] 04030101 flow.uci

. NHDPlus | 04030101 _flow.tpl

. NLCD | 04030101 _flow.seo

L NWIS | 04030101 _flow.sen A

W pcs - 4 T b

5 04030101 flow.uci Date modified: 7/14/2017 4:25 PM
@ UCIFile Size: 119 KB

1 itemn selected - | Computer

160. Open “04030101_flow.uci” in “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-
PEST\Flow\Daily” with any text editor, and go to the “SNOW-PARM1” section, where the calibrated
parameter value of “KMELT” can be found.

Hame WView

W —
Cut : = — ]
dau HH Courier Mew E(E=| 2= = -y 7
o ) S k- b
Copy . Sac Replace
Paste = Picture Paint Date and Insert

< - drawing time  object

Clipboard Font Paragraph Insert Editing

SNOW-PARM1 M\
waw < PLS> LAT SNOWCF COVIND

Wk — x degrees (in) (in/d.F)
101 44 .09 10.).20000000
102 44 .09 10.).20000000
103 44 .11 10.§.20000000
104 44,1 10.3.20000000
105 44 .09 10.3.20000000
106 44 .09 10.3.20000000
107 44 .09 10.3.20000000
108 44 08 10.§.20000000
201 44 05 10.§.20000000
202 44 04 10.§.20000000
203 44 .04 10.§.20000000

20A AA N2 A0 L TafaTalaTalalal

%

PR R PR HRBPRBERHRP R
.
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.
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161.

% cut
E Copy

=

Paste

-

Clipboard

.g. S

Courier New

B 7 U ahe X: x| &~ A~

EWAT-PARMZ

e e e u
101
102
103
104
105
106
107
108
201
202
203
204
205
206
207
208
301
302
304
ETHLY

- X

FOREST

0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
0.
1.
1.
0.
1.
0.
0.
0.
1.
1

Font

.;I!...

LZSH

(in)
6.2500050
6.2500050
6.2500050
6.2500050
6.2500030
6.2500050
6.2500050
6.2500050
6.2500050
6.2500050
6.2500050
6.2500050
6.2500030
6.2500030
6.2500050
6.23000350
6.2500050
6.2500050
6.2500050
A 2500050

Paragraph

INFILT
(in/hr)

.180445%87
.180445%87
.18044587
.18044587
.18044587
.18044587
.18044587
.18044587
.18044587
.180445%87
.18044587
.18044587
.18044587
.18044587
.18044587
.18044587
.18044587
.180445%87
.180445%87
1AN44587

Picture  Paint
> drawing

Date and Insert
time object

Insert

SLSUR

0.000151
0.000151
0.000151
0.000151
0.000151
0.000151
0.000151
0.000151
0.00030%
0.00030%
0.00030%
0.00030%
0.00030%
0.00030%
0.00030%
0.00030%
0.00014¢
0.00014¢
0.00014¢
N _nnnld4s

In “PWAT-PARM2” section, calibrated parameter values of “LZSN”, “INFILT”, “KVARY”, and
“AGWRC” can be found.

|y = | 0403010

Editing

EVARY
(1/in)
2.21813¢66
2.21813¢66
2.2181366
2.2181366
2.21813¢66
2.2181366
2.2181366
2.21813¢66
2.21813¢66
2.21813¢66
2.2181366
2.2181366
2.21813¢66
2.21813¢66
2.2181366
2.2181366
2.21813¢66
2.21813¢66
2.21813¢66
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LGWRC
(1/day)

.95232850
.95232850
.95232850
.95232850
.95232890
.95232890
.95232890
.95232850
.95232850
.95232850
.95232850
.95232850
.95232890
.95232890
.95232890
.959232890
.95232850
.95232850
.95232850




162.

In the “PWAT-PARM3” section, calibrated parameter values of “DEEPFR”, “BASETP”, and

“AGWETP” can be found. Note that “AGWETP” was only calibrated for “Water/Wetlands”, and the

value was fixed as “0” for other land uses, (EPA, 2000).

"ff"!?’?"'Wﬂﬂh
Wl 'du_
,

a4y Cut
Copy

Paste

.g. C

Wk DT,O>
bk e n - x

Clipboard

PWAT-PARM3

101
102
103
104
105
106
107
108
201
202
203
204
205
206
207
208
301
302
304
305
NG

Courier Mew

PETMRI
(deg F)

40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
A

PETMIN
(deg F)

35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
35.
a5

Paragraph

INFEXFE

2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2.
2

Picture  Paint

- drawing

Date and Insert
time object

Insert

&3 Find

El;‘ Replace

Editing
.?.

DEEFPFR

5.5338E-4
5.5338E-4
5.5338E-4
5.5338E-4
5.5338E-4
5.5338E-4
5.5338E-4
5.5338E-4
5.5338BE-4
5.233BE-4
5.233BE-4
5.233BE-4
5.533BE-4
5.533BE-4
5.533BE-4
5.5338E-4
5.5338E-4
5.5338E-4
5.5338E-4
.5338E-4
522AP-—4

BLSETPE

.03603865
.03603865
.03603865
.03603865
.03603865
.03603865
.03603865
.03603865
.03603865
.03603869
.03603869
.03603869
.03603869
.036038659
.036038659
.036038653
.036038653
.03603865
.03603865
.03603865

LAGWETFE

.13318532
0.
0.
0.
0.
0.
0.
0.
.13318532
0.
0.
0.
0.
0.
0.
0.
.13318532
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163.

“INTFW”, “IRC”, and “LZETP” can be found.

W i

I . -E
% cut

|5 Copy
Paste

-

Clipboard

.g. SRR

PWAT-PARM4

e ke ke x -
101
102
103
104
105
106
107
108
201
202
203
204
205
206
207
208
301
302
304

i

Courier Mew

Fant

.zl...

Paragraph

In the “PWAT-PARMA4” section, calibrated parameter values of “CEPSC”, “UZSN”, “NSUR”,

= & EF P

Picture Paint Date and Insert
=~ drawing  time object

Insert

Editing

.!. ..&. 5 T

CEPSC
(in)
.17153342
.17153342
.17193342
.17153342
.17153342
.17153342
.17153342
.17153342
.17153342
.17153342
.17193342
.17153342
.17153342
.17153342
.17153342
.17153342
.17153342
.17153342
.17193342
.17193342

UZSN
(in)
.85027257
.85027257
.85027257
.85027257
.85027257
.85027257
.85027257
.85027257
.85027257
.85027257
.85027257
.B5027257
.85027257
.85027257
.85027257
.85027257
.85027257
.85027257
.85027257
.85027257

NSUR

.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433
.27303433

INTEFW

5.4347648
5.4347648
3.4347648
3.4347648
3.4347648
5.4347648
5.4347648
3.4347648
5.4347648
5.4347648
3.4347648
3.4347648
3.4347648
5.4347648
5.4347648
3.4347648
3.4347648
5.4347648
3.4347648
3.4347648

IRC
(1/day)
.6T29595%70
.B6T2599970
LBT299970
67299570
67299570
. 67299570
67259570
.67299570
.6T29595%70
.6T29595%70
LBT299970
67299570
67299570
. 67299570
. 67299570
.67299570
.67299570
.6T29595%70
LBT299970
LBT299970

LZETP

.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173
.40454173

‘ For details about the HSPF UCI file, see Bicknell et al. (2005) or “C:\BASINS45\docs\HSPF.chm”.

View Calibrated Flow Parameter Values with WinHSPF
The WInHSPF user interface can be used to view calibrated parameter values.

164. Double-click (left) on the icon to execute the WinHSPF.

WInHSPF3.0
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165. The following WinHSPF window appears.

File Edit Functions Help DEHA BO&=-sBT3 PN

[ Point Sources | Met Segs | Land Surface

166. In the window above, select “File>Open”.

File it Functions Help NDEk
Open
Close
Save
Save As...
Exit
E

167. The following window appears. Browse and choose
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily\04030101_flow.uci”,
then click “Open”. Make sure NOT to select “04030101.uci”, since it is the initial UCI file prepared by
SDMPB.

-
ﬂ Locate UCI file to open

- | <« HSPF-PEST » Flow » Daily | 43 Il Search Daity

Organize New folder

I )

.. PEST14 i MName
. SARATimeSeriesUtility
.. SDMPB
./ bin
. etc
.. HSPF-PEST
|, HSPF-PEST_1
. EPAWaters
. HSPF
. HSPF-PEST

8] 04030101.uci
| @] 04030101 flow.uci

. Flow

L. Daily

. Microbe - 4

L\ 04030101 flow.uci Date modified: 7/14/2017 4:25 PM
@ UCT File Size: 119 KB

File name: 04030101 _flow.uci - ’UCI files (*.uci)

Com ] |
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168. The HSPF project on the Manitowoc River Basin will populate the WinHSPF Ul which illustrates
linkage of subwatersheds, proportion of land use types in each, etc. Details about WinHSPF Ul can
be found in the WinHSPF Manual, typically in the install folder “\BASINS45\docs\WinHspf30.chm”.

o _ "
logical

File Edit Functions Help DEHA WEOG--LETUSP LR

- _mN = = N
RCHRES 8 RCHRES 6

Water/Wetlands

I
Urban

Barren or Mining _ — = = =2
RCHRES 2 RCHRES 3

Forest

| Point Sources | Met Segsl Land Surface

Upland Shrub Land

[ | _— — = m
RCHRES 4

Agriculture - Cropla F{E}HﬁES 5

|
Grass Land \ /

Agriculture - Pastur

RCHRES 9 |

‘ Perind (Acres) ‘ Total (Acres)

| Reaches | Implnd {Acres)
0

0 0

169. To view the calibrated HSPF flow parameters, select “Functions>Input Data Editor” or click on

in the tool bar.

File Edit | Functions | Help N EEd Mo & --3é

Reach Editor
Simulation Time and Met Data

Land Use Editor
M r

m—- _ H R

| RCHRES & —
| (Input Data Eclitor)

|

|

0 ction
Point Source Editor
Output Manager -

irces | Met Segs[ Land Surface
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170. The following window appears. Note that only bolded sections have records in the UCI file. For
example, “FORMATS” has no records in the UClI file, but “FTABLES” does.

- 0PN SEQUENCE
--FTABLES

- EXT SOURCES
--FORMATS

- NETWORK
--EXT TARGETS
- SPEC-ACTIONS
- SCHEMATIC

- MASS-LINK

H- PERLND

H- IMPLND

H- RCHRES

H- COPY

H- PLTGEN

H- DISPLY

N RN

o O O e B e B e |

(|

1

171. Expand the “PERLND” section by clicking + at the left.

- GLOBAL "
- 0PN SEQUENCE
--FTABLES

- EXT SOURCES
--FORMATS
--NETWORK
--EXT TARGETS
- SPEC-ACTIONS
-- SCHEMATIC

- MASS-LINK

H- PERLND

H- IMPLND

H- RCHRES

H- COPY

H- PLTGEN

H- DISPLY -

N M A R

Al

o I o O e B |

1

1

Close
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172. Expanding “PERLND”, by clicking “+” to the right, produces the following figure which indicates
there are records in “GENERAL”, “ATEMP”, “SNOW”, “PWATER”, “PSTEMP”, and “PQUAL".

--SCHEMATIC
- MASS-LINK
- PERLND

F- GENERAL
- ATEMP
- SNOW
F-PWATER
F- SEDMNT
- PSTEMP
- PWTGAS
F PQUAL
- MSTLAY
F-PEST
F-NITR
F-PHOS
F- TRACER

R L VT

173. Expand “SNOW” and “PWATER”.

£ SNOW
- ICE-FLAG
.. SNOW-FLAGS
. SNOW-PARM1
. SNOW-PARM2
- MON-MELT-FAC
- SNOW-INIT1
- SNOW-INIT2
= PWATER
--PWAT-PARMI
- PWAT-PARM2
- PWAT-PARM3
- PWAT-PARM4
--PWAT-PARM5
--PWAT-PARMS
- PWAT-PARM7

FRAR AT AT AT

Close
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174. Double-click (left) on “SNOW-PARM1” to open the window below, where the calibrated
parameter value of “KMELT” can be found. Click “OK” to close.

CERSET e R L e

¥ Show description

H
OpMum | Description |LaT |MELEV  |sHADE  |swowcF  |covinp f |KMELT | TRASE
1 \water/wetlands 4409 866 03 12 10 20000000 32
102 Urban 409 902 03 12 10. 20000000 32
103 Barren or Mining 44 11 G2 03 12 10. 20000000 32
104 Forest 441 925 0.3 12 10 20000000 32
105 Upland Shrub Land 4403 875 03 12 10. 20000000 3z
106 Agriculture - Cropla 4409 900 03 12 10. 20000000 32
07 Grass Land 4409 896 03 12 10. 20000000 32
108 Agriculture - Pastur 4408 877 03 12 10. 20000000 32
201 \wWater/\wetlands 4405 46 0.3 12 10 20000000 32
HYD - AA N4 7N na 17 1n NN T3
Table: SHOW-PREM]1, First group of SNOW parameters. -
wkw 2 PLE> IAT MELEV SHADE SHOWCF COVIND KMELT TEASE
Medew ar — 3p degrees (ft) {in) {in/d_F) {F)

Qanc:ell Apply | Help |

175. Inthe “Input Data Editor” window, double-click (left) on “PWAT-PARM2” to open the following
window, where calibrated parameter values for “LZSN”, “INFILT”, “KVARY”, and “AGWRC” can be
found. Click “OK” to close.

,
Ean Tave oW AP =
) — [

I v Show description

OpNum | Description FORESTS | LZSN INFILT LSUR [SLSUR KWARY AGWRC
101 ‘water/\Wetlands 0. 62500050 18044387 | 500 0.000151) 22181366 99232850
102 Urban 0. 62500050 13044537 §500 0000151 22181366 59237350
103 Barren ar Mining 0. 62500050 18044587 | 500 0000151 22181366 59232850
104 Farest 1. 6.2500050 18044987 | 500 0.000151) 22181366 99232850
105 Upland Shrub Land 1. 6.2500050 18044387 | 500 0.000151) 22181366 95232880
106 Agriculture - Cropla o 62500050 13044537 §500 0000151 22181366 592373850
107 Grass Land 1. €.2500050 180445287 | 500 0.000151) 22181366 59232850
108 Agriculture - Pastur 0. 6.2500050 18044987 | 500 0.000151) 22181366 99232850
201 ‘water/\wetlands 0. 62500050 18044587 ) 500 0.0002094 22181366 95232880
Table: DWAT-DARMZ, Second group E=Siiesmsemwsmmmerfrs - —
w4 ¢ DLS»  FOREST LZSN  INFILT LSUR SLSUR EVARY AGWERC
wevox - x {in)  (in/hr) (£t} {17in)  {1/day)

Cancel | Apply | Help |
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176. Inthe “Input Data Editor” window, double-click (left) on “PWAT-PARM3” to open the following
window, where calibrated parameter values for “DEEPFR”, “BASETP”, and “AGWETP” can be found.
Click “OK” to close.

,

¥ Show description

Ophum | Description PETMAX  [PETMIN |INFEXF |INFILD //DEEPFR BASETP AGWETP
101 \Water/\Wetlands 40. 5. 2 2 5533864 03603865 13318532
102 Urban 40. 35 2 2, 5533864 03603865 O
103 Barren or Mining 40. 35 2. 2 55338E4 03603869 0.
104 Farest 40. 35 2 2 5533864 03603865 O
105 Upland Shrub Land 40. 5. 2 2. 5533864 03603865 O
106 Agriculture - Cropla 40. 5. 2 2. h5338E4  03603BGS 0.
107 Grass Land 40. 35 2 2 5533864 03603865 O
108 Agriculture - Pastur 40. 35 2. 2 55338E4 03603869 0.
201 \wWater/\wetlands 40. 35 2 2 \5.533354 03603865 13318532

)~

\

Teble: PWAT-PARBM2, Third group of EWATER Parameters.

www o PS> EETHMAH EETMIN INFEXP INFILD DEEPFR BRSETE ACWETE
e w —x {deg F) {deg F)

Cancel | Apply | Help |

177. Inthe “Input Data Editor” window, double-click (left) on “PWAT-PARMA4” to open the following
window, where calibrated parameter values for “CEPSC”, “UZSN”, “NSUR”, “INTFW”, “IRC”, and
“LZETP” can be found. Click “OK” to close.

¥ Show description

OpMum |Descripti{:n EPSC UZ5N NSUR INTFWw/ IRC

101 Water/\wetlands 7183342 85027257 27303433 54347648 67289570
102 Urban 7183342 85027257 27303433 54347648 67289570
102 Barren or Mining 7183342 85027257 27303433 54347648 67289570
104 Forest 7183342 85027257 27303433 54347648 67289570
105 Upland Shrub Land 7183342 85027257 27303433 54347648 67289570
106 Agriculture - Cropla 7183342 85027257 27303433 54347648 67289970

Grass Land 7183342 85027257 27303433 54347648 67289970

108 Agriculture - Pastur 7183342 85027257 27303433 54347648 67289970
201 ‘Water/\wetlands \1?15‘3342 BB027257 27303433 B4347648 67299970

Table: DWAT-DARM4, Fourth e sy e

www DTS IRC
dww o — (1/day)

Cancel | Apply | Help |
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SECTION 3
VISUALIZATING HSPF FLOW CALIBRATION AND SIMULATION RESULTS

REGISTERING CALIBRATION RESULTS WITH BASINS
This section registers flow results for calibrated simulations (<...\HSPF\Flow\Daily\04030101.wdm>).

178. Execute BASINS. When “Welcome to BASINS 4.5” appears, click “Manitowoc” to open the
BASINS project generated by SDMPB.

Build New Project

View Documentation
Oi en Existini Project

Show this dialog at startup

~179. The following map layers appear in the BASINS Ul.

File M Watershed Delineation ¥ Models ¥ Compute Launch Analysis Layer View Bookmarks Plug-ins Shapefile Editor Converters Help
& &= g o o W B N K =
New Qpen Save Print Settings Add Remove Clear | Symbology Categories Query Properties Table
54 » 3 ¥eo + + - = £ <
% I L2 H A 2 . ir @ e B 5L s s ), @ 2 B
n

Pan Out Extent Selected Previous Next Layer : Select Deselect Measure Identify Label Mover ° New Insert Add Remove Copy Paste Merge Erase Erase beneath Move Rotate Resize

(e Al |

N~ -

Legend rx

Layers | Toolbox

B Observed Data Stations -
(581 NWIS Daily Discharge Stations ]
.

EF [ Point Sources and Withdrawals
B Permit Compliance Svstem
NLDAS Grid Center
Weather Station Sites 2006
Animals

Point Sources

Bacteria

Reach File. V1

EIC) NAWQA Study Area Unit Boundaries
B0 Accounting Unit Boundaries
Cataloaina Unit Boundaries
County Names

County Boundaries

EPA Reaion Boundaries
State Boundaries

Maior Roads

Ecoreqions (Level Ill

07 Land Use Index

0] State Soil

Simplified Flowline
Simolified Catchment

e

04085281 \
©04085330

v e

i

oot

o

COGCECOELeCEe COCCECE

o oo
[

Preview Map rX

904085492

#04085480 # 0046530008

904085746

I unnamed ~| X: 629,682.052 Y: 2,332,491.478 Meters | Lat: 43.750 Long: -88.141 1:512835
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180. Select “File>Manage Data”.

m i Watershed Delineation ¥ Models ¥ Comput
[ MNew L{} L
& Open Project | Add Ren
& Save Je& J Ve

& Save As revious Next Layer
& Archive/Restore Project...

Download Data o x

ud _QpanDaia
|( Manage Data) |: -
Newoar

id Ne

= |

% Save Data In... 3 °

= Print *
-
*

le Recent Projects r

181. The following “Data Sources” window appears.
] Data Sources

-4

| File Analysis Help

=-WOM
C:\Users'gwhelanliemTechnologies\SOMPB\HSPF-PEST _1\metimet. wdm (63)
C:\Users'\gwhelanliemTechnologies\SDMPB\HSPF-PEST_1inwis\flow.wdm (1)
“AUsers\gwhelaniemTechnologies\SOMPBIHSPF-PEST_T\HSPF04030101.wdm (185)

Timeseries::\WDM

C:\Users\gwhelan\iem Technologies\SDMPB\HSPF-PEST_1\HSPF\04030101.wdm
185 Timeseres

51.240.960 bytes

Modfied 7/13/2017 10:32.52 AM

HSPF daily flow simulation results, based on calibrated parameter values, were stored in the

“04030101.wdm” file located in the
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily\” folder.
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182. Inthe “Data Sources” window, select “File>Open” which results in the “Select a Data Source”
window.
a. Select “WDM Time Series” by double-clicking on it.
b. Browse and select “04030101.wdm” in
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily\”.
c. Click “Open”.
Once the file is imported, it will appear in the “Data Sources” window.

g ™
owsowe_ lokl

File  Analysis  Help
B..

i-C\Users\gwhelaniemTechnologies\SDMPE\HSPF-PEST_Timetimet wdm (63)

C AMsersigwhelaniemTechnologies\SDMPBEHSPF-PEST_Tinwis'flow.wdm (1)

JC Asers\gwhelaniemTechnologies\SDMPEBIHSPF-PEST_1\HSPRWO4020107 wdm (185)
L..C\Users\gwhelan'iemTechnologies\SDMPEHSPF-PEST_1'HSPF-PEST\Flow!\Daily 04030107 wdm (185)

183. Close the “Data Sources” window, by selecting “File>Exit”.

File | Analysis Help
a

New Ctrl+N
[ Open Ctrl+0 c'metimet.wdm
i} i c\nwis\flow.wdn
View File As Text CHSPFIFlow\D
Show File Folder
Remove Data From File CANWISINWIS_
E Saveln. R CINWISINWIS
Close Selected c\HSPF\Flow\D
Close All

(€D, |

Timeseries:Script
CATemm SNDMProiecfiManitownc\HSPRFlowADaihaAn43
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COMPARING HSPF FLOW SIMULATION RESULTS BY PLOTTING MULTIPLE TIME SERIES

HSPF performs hourly simulations and can publish the results as hourly, daily, monthly, etc. The
observed flows obtained from the USGS gage station are daily values, so the calibrated results are
associated with the observed daily values.

Identify Data Sources Containing Daily Flow

To plot daily flow data time series of discharges, the file containing the time series data must be
identified within BASINS plotting tools. Once identified, calibrated and observed flow time series can be
plotted simultaneously.

184. Within BASINS, select “Analysis>Graph”.

Launch Analysis | Layer View Bookmarks Plug-ins Shapel
i Data Tree
bology DFLOW

i +
Climate Assessment Tool shi

t Dese List Add Re
|h(Graph)
“Watershed Characterization Reports
Synoptic
Seasonal Attributes

Reclassify Land Use b

185. The following “Select Data To Graph” window appears.

File  Attributes Select Help
Select Attribute Values to Filter Available Data

Scenario '||Location 'HConsmuent VHtime step vHT\me Unit -
04030101 04035395 ~ ATEM -1 Hour
COMPUTED 04085425 = CLOU — “Missing™ Day
NLDAS 04085427 DEWP 3 “Missing™
OBSERVED IMP102 DQAL
Observed IMP202 FLOW
PT-OBS IMP302 Flow
IMP402 - HEAT =

Matching Data (534 of 534)

OBSERVED WI473269 PREC 1 Hour -
OBSERVED Wi473269 ATEM 1 Hour 3
OBSERVED WI473269 WIND 1 Hour
OBSERVED WI473269 SOLR 1 Hour
OBSERVED Wi473269 PEVT 1 Hour
OBSERVED WI473269 DEWP 1 Hour
OBSERVED WI473269 CLou 1 Hour
COMPUTED Wi473269 PREC 1 Hour
NLDAS X294Y152 PREC 1 Hour
NLDAS X295Y151 PREC 1 Hour 4
Selected Data (0)

Dates to Include

Start none none

End none none

Change Time Step To: 1 Hour - | |Average[Same - [ Ok I | Cancel




186.

To identify data source locations, a column of “Data Sources” must be added. Select
“Attributes>Add”.

elect Help

File | Attributes | S
Select i Add s er Available

Scenar Remove  » [cation
04030101 04085395
COMPUTED 04085425

187.

|

In the “Select Data To Graph” window, select “Data Source” for the column to be added

CETIE ey g ey gy

File  Attributes  Select  Help |
Select Mtribute Values to Filter Available Data
Scenario V] [Location V] [Const'rtuemt V] [Tune LUnit V] [Tune Step 'ﬂ [Data Source v]
04030101 04085427 = ATEM = Hour 1 Chllsers\gwhelanli+
NLDAS IMP102 L4 CLou |_| Day Chllsers\gwhelanli+
OBSERVED IMP202 DEWP Chllsers\gwhelanii+
FT-0BS IMP302 DIAZINON Cl\lUsers\gwhelanii+

[MP402 DQAL

Matching Data (434 of 434)
MNLDAS X255Y153 FREC Hour 1 C\lsers\gwhelan o
MLDAS X255Y153 ATEM Hour 1 C:".Users".gwhelanl_l
MLDAS X255Y153 WIND Hour 1 C:A\lsers\gwhelan
MLDAS X285Y153 SOLR Hour 1 Clsers\gwhelan
MLDAS X255Y153 PEVT Hour 1 Cllsers\gwhelan
MLDAS X295Y153 DEWP Hour 1 Clsers\gwhelan
HLDAS *255Y153 CLou Hour 1 CAlsers\gwhelan
MLDAS X255Y153 WINDY Hour 1 C:A\lUsers\gwhelan

Selected Data (0)

Date Range of Selected Data

Start
End

Al Common
none none
none none
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188. To see the full path of the data source, the width of each column must be adjusted. In
“Matching Data”, click and drag the vertical lines between adjacent columns to adjust widths.

Matching Data (24 of 24)

OBSERVED WIi473269 PREC
OBSERVED WIi473269 ATEM
OBSERVED WIi473269 WIND
OBSERVED WI473269 SOLR
OBSERVED 73269 PENT

OBSERVED 1473269 DEWP
OBSERVED WIi473269 CLOU
COMPUTED WIi473269 PREC

NLDAS X294¥152 PREC

NLDAS X296Y152 PREC

189. After adjustment, column widths will look like those below.

-
 EETETE ke T
= - e E 3

|| File Attributes  Select  Help
|| Select Attribute Values to Fitter Available Data
| lScena VHLocaﬁon v”Cl::nst.i '”Til V][DataSouroe VI
040301+ 04085427 ~ ATEM » Hour 1 C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST _1\HSPF-PEST\Flow!Daily' 04030101 wdm
nwoas  mpioz L clou L Day C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST _T\HSPRW4030101 wdm
OBSER+  IMP202 DEWP C\Users\gwhelanliemTechnologies\SDMPB\HSPF-PEST _Timetimet wdm
FT-0BS  IMP202 DIAZIN C\Users\gwhelaniiemTechnologies\SDMPEAHSPF-PEST _Tinwis'flow. wdm
IMP40Z DaaL
IKAFEN il Ll W LR

Matching Data (434 of 434)

NLDAS  X¥285Y153 PREC Hour
NLDAS  X¥285Y153 ATEM Hour
NLDAS  ¥295Y152 WIND Hour
NLDAS  ¥295Y152 SOLR Hour
MNLDAS  X285Y153 PEVT Hour
MNLDAS  X285Y153 DEWP Hour
NLDAS  X¥285Y153 CLou Hour
NLDAS  X¥285Y153 WINDV  Hour

C\Users\gwhelanliemTechnologies\SDMPB\HSPF-PEST _Timetimet wdm
C\Users\gwhelanliemTechnologies\SDMPB\HSPF-PEST _Timetimet wdm
C\Wsers\gwhelaniiemTechnologies\SDMPBIHSPF-PEST _Timetimet. wdm
C\Wsers\gwhelaniiemTechnologies\SDMPBIHSPF-PEST _Timetimet. wdm
C\Users\gwhelanliemTechnologies\SDMPBIHSPF-PEST _1imetimet wdm
C\Users\gwhelanliemTechnologies\SDMPBIHSPF-PEST _1imetimet wdm
C\Users\gwhelanliemTechnologies\SDMPB\HSPF-PEST _Timetimet wdm
C\Users\gwhelanliemTechnologies\SDMPB\HSPF-PEST _Timetimet wdm

e »

I Sy

Selected Data (0)

Date Range of Selected Data

Al Common
[ Subsst, Splt, or Fitter Selected Data
Start  none none
End none none [ Ok ] [ Cancel
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View Results for a Daily Time Step

190. Results associated with daily flow time series will be plotted. “FLOW” under the “Constituent”
column contains flow time series with daily time steps. These results must be identified and
chosen.

a. Click “FLOW” in the “Constituent” section. Make sure all “FLOW” time series with selected
“Constituents” appear in “Matching Data”.
b. Under "Matching Data”:

i. select “FLOW” for “OBSERVED” and “04085427”, which the observed gaging station

daily data at the pour point of the watershed.

ii. Select the two “RCH9” “FLOW” data, each representing uncalibrated
(“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF\04030101.wdm”)
and calibrated (“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-
PEST\Flow\Daily\04030101.wdm”) simulation results.

iii. Make sure that time series appear in “Selected Data”.

F ™
il Select Data To Graph [E=NEERS

File  Attributes Select Help
Select Attribute Values to Fiter Available Data
[Scenar v][Loca‘.m v][Cona‘luert v”'I"lrl v][DaaSotm v]
04030101 RCH2 < DIAZINON +  Hour 1 C\Users'gwhelaniiemTechnolegies\SDMPEIHSPF-PEST_1'"HSPF-PEST Flow!\Daily'04030107. wdm
NLDAS RCH3 DQAL D Day CUsers\gwhelaniiemTechnologies\SOMPEIHSPF-PEST_1'HSPF04030101.wdm
OBSERV+ RCH4 FLOW Chlsers'gwhelaniiemTechnologies\SOMPEHSPF-PEST_'metimet wdm
FT-0BS RCHS D MICROBES C\Users'gwhelantiemTechnologies\SOMPEAHSPF-PEST_1'nwis\flow. wdm
RCHE FERO

- -
Ao e

Matching Data (7 of 434)

OBSERV. [0 [FLOW  [bay | 1 |CllsemguhoanienTochoogcd SOWPBHSPF-PEST lwitlowedn |
a1 Jrcm — [Fiow  [oey | 1 |CllserawhomienTecaegesoMPBHSPF-PEST Trsprommoiotwin |
PT-OBS  RCHI FLOW Day 1 CiUsersigwhelanliemTechnologies\SDMPEAHSPF-PEST_1IHSPFI04030101.wdm

FT-0BS  RCH FLOW 1 CiUsersigwhelanliemTechnologies|SDMPEHSPF-FEST_1IHSFFI04020101.wdm
-— C\Users\gwhelanliemTechnologies\SDMPBIHSPF-PEST_T\HSPF-PEST\Flow!Daily\04030101. wdm
PT-OBS  RCH FLOW 1 CiUsersigwhelanliemTechnologies\SDMPEAHSPF-PEST_TIHSPF-PESTIFlow!Daily\04030101. wdm
PT-OBS  RCH FLOW Day 1 CiUsersigwhelanliemTechnologies\SDMPEAHSPF-PEST_TIHSPF-PEST Flow!Daily\04030101. wdm

Selected Data (3 of 434)

040307101  RCH3 FLOW Day 1 C\Users\gwhelanliemTechnologies\SOMPB\HSPF-PEST_T'HSPFW04020101.wdm
04030101 RCH3 FLOW Day 1 C\Users'gwhelaniiemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST \FlowtDaily'04030101. wdm
OBSERV+ 04085427 FLOW Day 1 Cl\lUsers\gwhelaniiemTechnologies\SOMPB\HSPF-PEST_Tinwis\flow.wdm

Date Range of Selected Data

Al Common
] Subset, Split, or Fiter Selected Data
Stat 1972/07/26  2000/01/01
End 2017/06/23  2012/12/31 [ o | | Cancel
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191. The simulation period is from “2001/01/01” to “2012/12/31”, excluding the one-year model
warm-up period of 1990.
a. Check the “Submit, Split, or Filter Selected Data” box.
b. Click “OK”.
c. Change the “Start” date to “2001/01/01” and the “end” data to “2012/12/31".
d. Click “Ok”.

Subset By Date |5easons | Filter By Value | Change Time Step I Timeseries Maﬂ'1|

[ All ] [ Commaon ]
Stat 1572/07/26  2000/01/01 2001701401
End 2017706723  2012412/31 201241231

[7] Apply month/day range to each year

192. The “Select Data To Graph” window disappears, and the “Choose Graphs to Create” window
appears. Check “Timeseries”, then click “Generate”.

B Timeseries ]
:| Flow/Duration
:‘ Frequency

Running Sum
:‘ Residual (TS2 - TS1) (two datasets needed but 3 datasets sele
:‘ Cumulative Difference (two datasets needed but 3 datasets sel
| Scatter (TS2 vs TS1) (two datasets needed but 3 datasets sele

[] Multiple WQ Plots

I Cancel H Generate ]

193. The following “Timeseries Graph” is generated.

File Edit View Analysis Coordingtes Help

I 20,000

—— Daily 04030101 Flow AtRch®
—— Daily 04030101 Flow AtRch®
—— Daily Observed Flow At 04085427

15,000 |

H
2 10,000
[

5,000 |




Note that in plot label, the first two labels have the same name, but they can be differentiated, as the
labeling order follows that of the Selected Data section:

Selected Data (3 of 434)
04030101 RCHS FLOW Day 1 Cllisers\gwhelansemT echnologies SOMPEHSPF-FPEST _THSPF0030101 wdm
08030101 RCHS FLOW Day 1 Cllisers\gwhelanivemT echnologres \ SOMPEHSPF-FEST _THSPF-FEST\Flow Daky 08030107 wdm
OBSERV. (4085427 FLOW Day 1 Clllsers\gwhelansamTechnologes SOMPEHSPF-PEST _Tinmis'Sow wim

In this case, the first label refers to uncalibrated flows, the second label refers to the calibrated flows,
and the third label refers to observed flows. When multiple results are plotted, the first label is
usually associated with the left Y-axis. When editing the plot, the software will designate which curve
is associated with which axis (e.g., left Y-axis versus right Y-axis).

194. To differentiate the curves more easily, users can control curve color. Select “Edit>Graph”.

Edit | View Analysis Coordinate

T

Ctrl+C SERVED F
AT oed 30107 FL
— Simulated Flow at 0

Copy

5,000

195. The following “Edit Timeseries Graph” window appears.

@ imesecom el

Aes | Curves | Lines | Legend | Text |
Loz @ BottomX () LeftY () Right 0 Budliary Y
Type i@ Time Linear Logarithmic Probability I
Title Diaiby Fort
Zoom Range 2000412/ to 2012123 [ Reverss
Major Units tica grid Grid Color Fart
Minar Units tics grid Grid Color

[7] Apply Automatically
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196. Under the “Axes” tab, change the “Title” text box to “YEAR”. Click “Apply”.
il Edit Time-Series Grap [

Curves | Lines | Legend | Text |

@ BottomX () LeftY () RightY ) Awndliary Y

@ Time Linear Logarithmic Probability

Year| [ Fm_]

Joom Range 200012431 to 2121123 Reverse

Major Units tics grid Grid Color | Font
Minor Units tics grid Grid Color

Apply Automatically

197. For “Axis”, select “Left Y”, then change the “Title” text box to “Average Daily Discharge (cfs)”.

Click “Apply”.
rﬁ Edit ﬁm—m
| Axes | Curves | Lines | Legend | Text | I
Padis © BotomX @ LetY ) RigtY () Awdlary Y
Type Time @ Linear () Logarnthmic Probability
Title Average Daily Discharge ft"3/s)| Font |
Zoom Range & to 20,000 Reverse
Maijor Units tics grid Grid Color Fort
Minor Units tics grid Grid Color
Apply Automatically Apply
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198. Under “Curves”,
a. select “Daily Observed Flow At 04085427” for “Curve”,
b. change the “Label” text box to “Observed”.
c. Change “Color” to blue.
d. Click “Apply”.
il Edit Time-Series Grap

Axes | Curves |lines | Legend | Text |
Curve Daity Observed Flow At 04085427

Label Observed
Y Puis @ Left ) Right () Aundliary
Color _ [ Random Mew Caolors For All Curves

Line Width 1 Salid + RearwardStep

Symbols  Size None -~ [ Fil

[7] Apply Automatically

‘ Note that the results of this curve correlate to the “Left Y Axis”.

199. The first and second time series have the same name: “Daily 04030101 Flow At Rch9”. The first
(uncalibrated) must be selected first. For “Curve”, select the time series “Daily 04030101 Flow At
Rch9”, then change the “Label” text box to “Simulated (uncalibrated)”. Change “Color” to gray.
Click “Apply”.

Axes | Curves |Lines | Legend | Text |

Curve Daily 040301071 Aow At RchS -

Label Simulated {uncalibrated) |
Y Aois @ Left (O Right ) Awdiary

Color [ Random Mew Colors For All Curves

Line Width 1 Solid + RearwardStep -

Symbols  Size 7 Mone - []Fill

[T Apply Automatically

| Note that the results of this curve correlate to the “Left Y Axis”.
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200.
“Label” text box to “Simulated (calibrated)”. Change “Color” to red. Click “Apply”.

For “Curve”, select the second time series “Daily 04030101 Flow At Rch9”, then change the

gl Edit Time-Series Graph

Curves | Lines | Legend | Text |

Y Puis @ Left ) Right ) Audliary
Color I Random New Colors For All Curves
Line Width 1 Saolid + RearwardStep

Symbols  Size Mone - [ ] Fil

Daily 04030107 Flow At Rch9

Simulated (calibrated)

[F] Apply Automatically

‘ Note that the results of this curve correlate to the “Left Y Axis”.

201.
window.

Series Graph

Wl e

Average Dally Discharge (ft*3/s)

File Edit

20,000

15,000 -

10,000 -

5,000 [

Close “Edit Timeseries Graph” window. Three time series appear in the “Timeseries Graph”

View Analysis Coordinates Help.

[P=NE ===

Simulated (uncalibrated)
—— Simulated (calibrated)
—— Observed

) | I |
j \‘W\ oy -ﬂ-‘{h‘&_‘,m i, .Ma"ﬂ‘\_._ s ,J\x*‘ \U\A s l\m.,_;_.g_ﬂ__} Jl\_ ,_MA"ML L._L,.,..._&‘l }*I’mw .Fﬁ "'\J‘\s:.__ﬁ»w'\‘n‘t\ Al fo]

2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 2011
Year

2012

This figure overlays observed, uncalibrated and calibrated flow time series, and illustrates
improvements in calibrated over uncalibrated flows, using PEST.
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202. The graph can be exported as an image file. In the “Timeseries Graph” window, select
“File>Save As...”.

Imeseri

|Fi|e| Edit View Analysis Co

Select Data
1

‘m bserve

Print imulate
imulate

203. Choose the desired file format (.tif, for example), define a file name (Result.tif, for example),
then click “Save”.
X

- - |, « Temp » SDMProject » Manitowoc » HSPF-PEST » Flow » Daily v Search Daily R

Organize ~ New folder

| SDMProject =
| Manitowoc
| EPAWaters
). HSPF
). HSPF-PEST

). Flow

Mo items match your search.

| Hourly |=

| Daily "‘

| Microbe —
| hucl2
| 04030101

. LocalData +

File name: Result

Save as type: | Tiff Format (*.tif)

+ Hide Folders
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204. The exported image file is shown below.
[File Edit View Analysis Coordimates Help

I
il 20,000

Simulated (uncalibrated)
—— Simulated (calibrated)

15,000 |

10,000 |

Average Dally Discharge (It*3/s)

5,000 |-

) \ M W |
e, A{“ Wl migl MJ [P T T L0 J\m flly, M, Ug_,,uw” b b
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

205. Close the “Timeseries Graph” window.

119



SECTION 4
CALIBRATING MICROBIAL-RELATED PARAMETERS

PREPARING MICROBIAL OBSERVATION DATA

HSPF microbial parameter calibration requires microbial observation data at the outlet of the watershed
(i.e., “* _microbe_obs_009.txt”). The data needs to be prepared in the following format.

yyyymmdd hh:mm conc(1)
yyyymmdd hh:mm conc(2)

yi/yymmdd hh:mm conc(n)

yyyymmdd captures the year (yyyy), month (mm), and day (dd); and hh:mm captures the hour (hh) and
minute (mm). conc(i) is ith observation of microbial density or concentration (Counts/L or Cells/L), and n
is the number of observations.

206. Locate (or create) a txt file, titled “04030101_microbe_obs_009.txt”. In this example, the
“04030101_microbe_obs_009.txt” file can be located in the folder:
<..\SDMPB\bin\Data\HSPF-PEST\>

O
Itl.
Fi

le Edit Yiew Tools Help

Organize = E Open = Share with - Print Burn

. SDMPE i Mame
. bin
. Data
. HSPF-PEST
. LocalData
. met
L MSM
. national
. MationalData
L SWAT-SWATCUP

04030101_microbe_obs_009 bt
[m°] HSPF_PEST flow.exe
5] HSPF_PEST microbe.exe

|7 Input_flow.in

| —_

| 7| Input_microbe.in

- | 4 T

& 04030101 _microbe_obs 009.txt Date modified: 11/1/2016 4:29 PM
Text Document Size: 925 bytes

1 item selected
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207. Open the text file with a text editor (e.g., Notepad, TextPad, etc.)

File Edit Format View Help
201106004 : 210
20110609 : 1080
20110611 : 50000
20110616 : 30000
20110618 : 29000
20110623 : 96000
20110625 : 44000
20110630 : 2200
20110702 : 1030
20110707 : 880
20110709 : 370
20110714 : 72000
20110716 : 4400
20110721 : 83000
20110723 : 190000
20110728 : 1230
20110730 : 2300
20110804 : 1610
20110806 : 960
20110818 : 7550
20110820 : 5400
20110825 : 2123
20110827 : 6133
20110901 : 3100

Pl

Ln1, Col1

208. Exit the file by “File>Exit”.
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PREPARING PEST INPUT FILES FOR HSPF MICROBIAL PARAMETER CALIBRATION
Create Microbial Folder and Populate with Necessary Files

This section prepares the microbial working folder and populates it with PEST input files for the HSPF
microbial parameter calibration.

209. Create a new folder (“...\Microbe\”); in this example the subfolder is in
- “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\".

File Edit View Tools Help

Organize - = Open Include in library =

. EPAWaters MNarne
. HSPF
. HSPF-PEST
J Flow
. Microbe
. hucl2
. LocalData
. met
. MHDPlus
, NLCD
. NWIS

| pes <

, Flow
| . Microbe
(2] HSPF_PEST flow.exe

] Input_flow.in

Microbe Date modified: 7/17/2017 8:15 AM
File folder

1 itemn selected .-_‘- Computer
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The HSPF UCI file (“04030101_flow.uci”), written by PEST, contains parameters calibrated by PEST
which represent the final HSPF simulation associated with flow calibration. The calibrated flow time
series is captured in the modified “04030101.wdm” file. In this example, daily calibrated flow results
in the “04030101_flow.uci” and “04030101.wdm” files are located in

“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily”.

File Edit View Tools Help

Organize - E’ Open Share with - Burn Mew folder  H==

. EPAWaters . Marme
| HSPF
, HSPF-PEST

. Flow

runPEST .bat
runHSPF.bat

&} metwdm

|| 04030101.wdrm
04030101 _flow.uci
04030101, uci

|| 04030101 _flow.tpl
|| H5PF.log

- | 4 L

. Daily
. Microbe

| @]
| hucl2
| ]
| LocalData
. met
. NHDPlus

@] 3 items selected Date modified: 7/14/2017 4:25 PM

Size: 49.0 MB

3 items selected " Computer

Because microbial calibration will use microbial observations in 2011 and 2012, and closely associated
with the flow simulation results, the calibration will use flow parameters calibrated with daily flow
from 2007 to 2012.
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210. Copy
e 04030101 flow.uci, 04030101.wdm, met.wdm from
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Flow\Daily” to
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe” and
e “04030101_microbe_obs_009.txt” to
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe”.

File Edit View Tools Help
l‘ Organize « E‘ Open Share with = Burn Mew folder =« [l @
L EPAWaters = Marme ‘
W H5PF
| &) 04030101 wdm
. HSPF-PEST :
. @] 04030101 flow.uci
. Flow
: . | 04030101_microbe_obs_009.txt
. Daily
- | E| metwdm
. Microbe
. hud2
| LocalData E
| B met
. NHDPlus
L. NLCD
L NWIS
4 items selected Date modified: 11/1/2016 4:29 PM - 7/14/2017 4:25 PM
Size: 69.4 ME
4 iterns selected -____ Computer
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The executable “HSPF_PEST microbe.exe” prepares necessary files for the HSPF microbial parameter
calibration with PEST.
e Four PEST files
o PEST control file (.pst): PEST parameters, model parameters metadata (names, initial
values, ranges, etc.), parameter groups, observed flow data, and path of model
executables.
o PAR2PAR TPL file (_P2P.tpl): Structure model input file (i.e., “*_microbe.uci”) and
locations of where calibrating parameter values are to be placed.
o PEST template file (.tpl): Structure of the PAR2PAR input file and locations of where
calibrating parameter values are to be placed.
o PEST instruction file (.ins): Describes how PEST will read the model output file for
calculating error statistics.
e Two batch files
o “runHSPF.bat”: Executes HSPF (i.e., WinHSPFIt.exe) and PAR2PAR (i.e., par2par.exe”)
o “runPEST.bat”: Executes HSPF parameter calibration with PEST

“Input_microbe.in”, the default input file used with “HSPF_PEST_microbe.exe”, contains details for
preparing PEST input files which can be found in Appendix D. “Input_microbe.in” defines
e Folder paths of HSPF (i.e., WinHSPFIt.exe), PEST (i.e., pest.exe) and a working folder where
HSPF input files are located (i.e., “...\ HSPF-PEST\Microbe\”. In this example, the folder path
for microbial calibrations is
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe”.
e Calibration parameter names and their ranges for each land use group
e Land use groups that differentiate parameter values
e Number of years for model warm-up

As default, “HSPF_PEST_microbe.exe” and “Input_microbe.in” are located in
“C:\Users\gwhelan\iemTechnologies\SDMPB\bin\Data\HSPF-PEST”, created by SDMPB, and copied to
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST”. These files can be located in
any folder, but both must be in the same folder. In this example for parameter microbial calibrations,
“HSPF_PEST_microbe.exe” and “Input_microbe.in” must be located in
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe”.
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211. Inthis example, copy “HSPF_PEST_microbe.exe” and “Input_microbe.in” from
“C:\Users\gwhelan\iemTechnologies\SDMPB\bin\Data\HSPF-PEST” to
e “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST”
o “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe”.

Eile Edit View Tools Help

| Organize - Open Share with - Burn Newfolder 4= = [Tl @
|| EP&Waters g Mame .
b HSPF
= 04020101 wdrm
. H5PF-PEST _
@] 04030101 _flow.uci
. Flow )
e || 04030101 _microbe_obs_009.bd
. Dai
S [ HSPF_PEST_microbe.exe
. Microbe - -
| Input_rnicrobe.in
1 hudz2
— =] metwdm
. LocalData El
W met
L WNHDPlus
L. MLCD
L NWIS
I pes

* | 4 UL I

| 5| 2 items selected Date modified: 6/15/2017 10:39 AM - 7/7/2017 6:20 PM
<) Size: 139 KB

2 iterns selected | Computer

Once “Input_microbe.in” is located in

“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe”, the working folder
paths in “Input_microbe.in” must be updated.
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212. Open “Input_microbe.in”, which illustrates the updated working folder path for the hourly
microbial calibration.

Eile Edit Format View Help

C:\SDMPE\binY,
C:\Temp" SDMProject'\Manitowoc HSPF-PEST\Microbe’,
C:\PEST\

Water /Wetlands

Urban

Barren or Mining
Forest

upland shrub Land
Agriculture - Cropla
Grass Land
Agriculture - Pastur
Traditional

0.000
1000. 00000

10.00000
1.E10
1.E10
2.00000

2.00000
MONTH-DATA -9949
1.e-10  1000.00000

4

213. With a text editor,
e Update the working folder path on the second line.
e On the fourth line, change the value on line 4 to “7”, which indicates the first seven years
(i.e., 2000-2006) to be used for the model warm-up.

. H Input_nicmbe.i - MO hac = (=] *

[ File Edit Format View Help

C:hUsers' gwhelan' iemTechnologies' SDMPE Y binY, -
C:\Users'gwhelan'iemTechnologies'SDMPB HSPF-PEST_1YHSPF-PEST "\Microbe,
C:\Users'gwhelan'jemTechnologies PEST14%

g
wWater /wetlands

urban

BEarren or Mining
Forest

upland shrub Land
Agriculture - Cropla
Grass Land
Agriculture - Pastur
Traditional

MON-ACC UM 0.000 -9999
1.e-10 1000, 00000
WSQOP

A NATaTaY 10 A
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Ensure that the folder path for the HSPF and the PEST codes listed on the first and the third lines are
also correct and name of the folder location ends with a backslash (\).

NOTE: Local well data associated with the Manitowoc basin indicate an absence of microbe (i.e.,
enterococci) in underground water (i.e., interflow and groundwater). Thus, microbial concentrations
in interflow and groundwater (i.e., “10QC” and “AOQC”) do not need to be calibrated, so these data
can be removed from the file.

214. In “Input_microbe.in”, remove the lines associated with “10QC” and “A0QC”".

[ ] = X

File Edit Format View Help

C:\SDMPB\bin\ -
C:\Temp\SDMProject\Manitowoc \HSPF-PEST\Microbe\

C:\PEST\

7

1

9

Water/wetlands

Urban

Barren or Mining
Forest

Upland Shrub Land
Agriculture - Cropla
Grass Land
Agriculture - Pastur
Traditional

1

MON-ACCUM 0.000 -9999
1.E-10 1000.00000
WSQOP

00
0qQc
.10000 1.E10

0acC
.10000 1.E10

Ln 2, Col 29

215. “Input_microbe.in” looks like the following. Save and exit by “File>Save”, then “File>Exit".

' —— T b
| Input_microbe.in - Notepad # Elﬂlﬂ_hJ

File Edit Format Yiew Help

C:\Users'gwhelaniemTechnologies" SDMPEYbinY ~
C:\Users'gwhelan'iemTechnologies' SDMPB\HSPF-PEST_1%HSPF-PEST \M1icrobe’,
C:\PESTY

7

1

9

water /wetlands

Iurban .
Barren or Mining 1
Forest

lUp]and shrub Land
agriculture - Cropla

|Grass Land
agriculture - Pastur

|| Traditional

MON-ACCUM 0.000 ~9999
1.E-10  1000.00000 |
WSQOP

0.01000 10.00000

FSTDEC

0.00001 2.00000

THEST

1.00000 2.00000

MONTH-DATA -9999 -99499
|1. E-10  1000.00000
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Execute Microbial Calibration using PEST

216. In “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST _1\HSPF-PEST\Microbe”, execute
“HSPF_PEST_microbe.exe” by double-clicking on the icon. When the command window below
appears, put the number of microbial monitoring locations for the parameter calibration, “1” in this
case, and press ENTER.

|- BCATe

[ # of monitoring locations for parameter calibration?
[1

217. Inthe command window below, put “9”, to set the Subbasin 9 as the calibration point, and press
ENTER.

= PCATE

# of monitoring locations for parameter calibration?
1

Subbasin # of the 1th monitoring location?
|9
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218. Inthe command window below, press ENTER to close it. The command window indicates
simulation and calibration periods.
o

# of monitoring locations for parameter calibration?
1

Subbasin # of the 1th monitoring location?

9

$imulation peried: 2000/ 1/ 1 0: 0 - 2012/12/31 24: ©
Calibration period: 2011/ 6/ 4 10:00 - 2012/ 7/26 9:00

Note: Simulation period is extended to include observation period. Calibration p
eriod was determined as the period of the observation. The observation may inclu
de missing data.

Press ENTER to close this window

219. Once “HSPF_PEST_microbe.exe” is executed, the necessary microbial calibration files (four PEST
input files and two batch files) have been added to the
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe” folder.

File Edit View Tools Help

Organize - ﬂa Open Share with = Burn Mew folder == - i @
HSPF-PEST - Narme Type
Flow - -
T @ 04030101 _microbe.pst Outlook Data File
2L 04030101_microbetpl TPL File
Microbe — - -
X' 04030101 _microbe_echo.out OUT File
hucl2 = - -
04030101_microbe_P2P tpl TPL File
LocalData — - - -
L 04030101_microbe_009.ins INS File
met
&/ runHSPF.bat Windows Batch File
NHDPlus - -
25| runPEST.bat Windows Batch File
MNLCD - - -
= | Input_microbe.in IN File
NWIS 3 .
&' 04030101 wdm WM File
pes al] 04030101 _flow.uci UCI File
UCI Modified Files — .
K| met.wdm WDM File
Pour_Point — . o
o . = HSPF_PEST microbe.exe Application
SDMPE Applications@Versions .
) 04030101 _microbe_obs_009.td Text Document
Shape Files
. - 4 1 3
I 7 items selected Date modified: 7/17/2017 8:50 AM Date created: 7/17/2017 8:50 AM I
ey Size: 839 KB |
7 items selected - Computer

130



CALIBRATING HSPF MICROBIAL PARAMETERS WITH PEST

Parameter calibration usually takes several hours, depending on the setting in PEST, number of
parameters, and model nonlinearity. Users should disable the machine’s screen saver during execution,
if possible.

220. Within the “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe”
folder, execute “runPEST.bat”. During microbial parameter calibration, a command window appears
and disappears multiple times, as shown below, which indicates PEST and HSPF are running
successfully. Once HSPF microbial parameter calibration with PEST is finished, the command window in
the figure above disappears.

Executing

Now Complete

Cancel | Pause ‘ Log ‘

PEST Uersion 13.3. Watermark Numerical Computing.
PEST is running in parameter estimation mode.

PEST run record: case 04030101 _microbe
(See file Q4030101 _microbe.rec for full details.)

Model command line:
runHSPF . bat

Running model

Running model 1 time....
C:\Temp\SDMProject\Manitowoc\HSPF-PEST\Microbe>"C:\PEST\par2par.exe” C:\Temp\SDM
Project\Manitowoc\HSPF-PEST\Microbe\04030101 _microbe_p2p.in
PAR2PAR Uersion 13.3. Watermark Humerical Computing.
- File 04030101 _microbe.uci written ok.

C:\Temp\SDHMProject\Manitowoc\HSPF-PEST\Microbe>"C:\Basinst#1\models\HSPF\bin\WinH
SPF1lt.exe"” C:\Temp\SDMProject\Manitowoc\HSPF-PEST\Microbe\04030101 _microbe.uci
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221. Parameter calibration results are recorded in the “.rec” file: “04030101_microbe.rec” in
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe”.

Eile Edit View Tools Help

Organize « E Open - Share with + Burn Mew folder ==+  [il I@
1 EPAWaters “ MName ) Type 0
I HSPF || 04030101_microbe.par PAR File
I HSPF-PEST 04030101_microbe.pst Outlook Data File
I Flow || 04030101_microbe rec REC File
+ Microbe || 04030101_microbe.rei REI File
o hucl2 || 04030101_microbe.res RES File
1 LocalData [E] || 04030101_microbe.rst RST File
8 met | 04030101 _microbe.sen SEN File
/. NHDPlus || 04030101_microbeseo SEO File
Ji NLCD || 04030101 _microbe.tpl TPL File
1 NWIS /] 04030101_microbe.uci UCI File i
I pes - 4 i | 3
-i 04030101_microbe.rec Date modified: 7/18/2017 3:28 PM Date created: 7/17/2017 11:31 AM
REC File Size: 42.2 KB
1 item selected -__T Computer
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222. Open “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-
PEST\Microbe\04030101_microbe.rec” with a text editor to view the results. In this example,
microbial parameter calibration results are summarized in “OPTIMISATION RESULTS” which
contains calibrated parameter values under “Estimated value”, followed by iterative comparisons
of flow calculations with observations (see “Observations ------- >”).

File Edit Format Wiew Help

OPTIMISATION RESULTS

Parameters —-———— >
Parameter Estimated 95% percent confidence Timits
value lower 1imit upper 1imit
accum_ratel 22.2488 2.33279 212.196
wsqopl 6.291682E-02 -6.116108E-02 0.186995
fstdec 2.00000 -1.57723 5.57723
thfst 1.00000 0.643323 1.35668
data_rate 5.121392E-03 3.046919E-04 8.60B258E-02

Note: confidence 1imits provide only an indication of parameter uncertainty.
They rely on a linearity assumption which may not extend as far in
parameter space as the confidence 1limits themselves - see PEST manual.

see file 04030101_microbe.sen for parameter sensitivities.

Observations ———-—- >
observation Measured calculated Residual weight Group
value value
obs_1 210.000 10545.4 -10335.4 1.000 obs009
obs_2 1080.00 24227.6 -23147.6 1.000 obs009
obs_3 50000.0 B7266.6 -37266.6 1.000 obs009
obs_4 30000.0 152858, -122858. 1.000 obs009
obs_5 29000.0 9890.05 19109.9 1.000 obs009
obs_6 96000.0 35051.7 60948. 3 1.000 obs009
obs_7 44000.0 77BB.52 36211.5 1.000 obs009
obs_8 2200.00 6967. 96 -4767.96 1.000 obs009
obs_9 1030.00 7770.35 -6740. 35 1.000 obs009
obs_10 880. 000 16498.1 -15618.1 1.000 obs009
obs_11 370.000 9272.65 -8902. 65 1.000 obs009
obs_12 72000.0 9687.90 62312.1 1.000 obs009
obs_13 4400.00 10142.6 -5742.57 1.000 obs009
obs_14 83000.0 10563.1 72436.9 1.000 obs009
obs_15 190000. 59605.9 130394. 1.000 obs009
obs_16 1230.00 20474.1 -19244.1 1.000 obs009
obs_17 2300.00 11968. 8 -9668.76 1.000 obs009
obs_18 1610.00 10320.7 -8710.69 1.000 obs009
obs_19 960. 000 9495.15 -8535.15 1.000 obs009
obs_20 7550.00 0884.33 065,670 1.000 obs009
obs_21 5400.00 7156.18 -1756.18 1.000 obs009
obs_22 2123.00 7B20. 87 -5697. 87 1.000 obs009
obs_23 6133.00 3654.63 2478.37 1.000 obs009
obs_24 3100.00 1359.18 1740. 82 1.000 obs009
obs_25 60000.0 9913. 38 50086. 6 1.000 obs009
obs_26 84000.0 10700.3 73299.7 1.000 obs009
obs_27 70000.0 13221.3 567787 1.000 obs009
obs_28 32000.0 16827.7 15172.3 1.000 obs009
obs_29 35000.0 23682.1 11317.9 1.000 obs009
obs_30 18000.0 38495.6 -20495. 86 1.000 obs009
obs_31 54000.0 9608. 99 44391.0 1.000 obs009
obs_32 39000.0 13051.6 25948.4 1.000 obs009 b
obs_33 43000.0 10955.2 320448 1.000 obs009 |
obs_34 37000.0 13865.6 23134.4 1.000 obs009 3
obs_35 27000.0 18733.5 8266.51 1.000 obs009
obs_36 23000.0 23873.3 -873.290 1.000 obs009 -
obs_37 23000.0 32879.8 -9879.79 1.000 obs009
obs_38 19000.0 790432.4 -60043.4 1.000 obs009
obs_39 70000.0 77966.6 -7966. 60 1.000 obs009
obs_40 20000.0 12331.6 7668.39 1.000 obs009
obs_41 249000. 255293. 93707.0 }.DDD obs009 il
Q| i} | »
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223. Statistics between calculations and observations are listed in “Objective Function ----- >” and
“Correlation coefficient ---->“, as illustrated in the figure below. The sum of squared weighted
residuals is a measure of discrepancy between the data and an estimation model. The correlation
coefficient (“r”’) is a statistical measure of degree in change of one parameter because of change in
another. When done, close the file.

File Edit Format Wiew Help

objective function

sum of squared weighted residuals (ie phi) 7.8496E+10

correlation Coefficient

Correlation coefficient 0. 54600

analysis of residuals

A1l residuals:-
Number of residuals with non-zero weight
Mean value of non-zero weighted residuals
Maximum weighted residual %observatﬁon "obs_15"]
Minimum weighted residual [observation "obs_4"]
standard variance of weighted residuals
standard error of weighted residuals

41
1.072BE+04
1.3039E+05

-1.2286E+05
2.1804E+09
4. 6695E+04

Note: the above variance was obtained by dividing the objective

function by the number of system degrees of freedom (ie. number of
observations with non-zero weight plus number of prior information
articles with non-zero weight minus the number of adjustable parameters.)
If the degrees of freedom is negative the divisor becomes

the number of observations with non-zero weight plus the number of

prior information items with non-zero weight.

K-L information statistics

AIC
AICC
BIC
KIC

BBE. 2824
890.7530
898. 5639
884.6255

Parameter covariance matrix

4|
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SECTION 5
VISUALIZATING HSPF MICROBIAL CALIBRATION AND SIMULATION RESULTS

VIEWING OUTPUT FILES OF THE MICROBIAL CALIBRATION RESULTS

With the final execution of HSPF using PEST, the HSPF UCI file (04030101_microbe.uci) located in
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe” includes final values

for calibrated parameters.
e

Search Microbe |

.« HSPF-PEST » Microbe -

File Edit View Tools Help
Organize * @ Edit - Share with « Burn Mew folder 4== - E;l l@l
. HSPF-PEST_1 * Name i i
| EPAWaters HZ) 04030101 _microbe.pst
. HSPF | 7] 04030101 _microberec I
. HSPF-PEST | | 04030101_microbe.rei
. Flow | | 04030101_microbe.res I
. Microbe || D4030101_microbe.rst !
| hucl2 g U 04020101 _microbe.sen I
. LocalData = || 04030101_microbe.seo 0
. met || 04020101 _microbe.tpl
| NHDPlus | @ 04030101_microbe.uci
. NLCD | 7| 04030101 _microbe_009.ins
. NWIS =] 04030101 _microbe_echo.out -
| pes v — :
04030101_microbe.uci Date modified: 7/18/2017 3:27 PM
@l UCI File Size: 127 KB
1 itemn selected - Computer

Calibration values in the PEST output file (04030101_microbe.rec) are not final because results differ
slightly due to the monthly variability of some parameters, although the statistics (e.g., correlation
coefficient) reported are valid and reflect calibration. This section illustrates how to view calibration
results using a text editor or from within WinHSPF.

View Microbial Results Using a Text Editor

Appendix D documents the HSPF microbial parameters that were varied in the calibration process,
including ACQOP (MON-ACCUM in case of monthly variable), WSQOP, FSTDEC, THFST, and MONTH-
DATA. This section reviews their location and values in the UCI file “04030101_microbe.uci”. For details
about the HSPF UCI file, see Bicknell et al. (2005) or “C:\BASINS45\docs\HSPF.chm”.
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224. Open “04030101_microbe.uci” with a text editor.

Eile Edit Miew Tools Help

|' Organize » @ Edit - Share with - Burn Mew folder 4= = Eil @ |
|, EPAWaters “* MName Type : i
J HSPF || 04030101_microbe.log Text Document
I HSPF-PEST || 04030101_microbe_obs_009.t¢ Text Document
L. Flow || 04030101_microbe.tpl TPL File
|- Microbe | ] 04030101_microbe_P2P.tpl TPL File
o hucl2 5] 04030101 flow.uci UCTFile
. LocalData E | E] 04030101_microbe.uci UCI File
L met =] 04030101.wdm WDM File
14 NHDPlus E| metwdm WDM File
. MLCD runHSPF.bat Windows Batch File
L NWIS [#] runPEST.bat Windows Batch File  «
b pecs - | 4| 1 4

@] 04030101_microbe.uci Date modified: 7/18/2017 3:27 PM
UCI File

Size: 127 KB

Date created: 7/18/2017 12:06 PM

1 itemn selected
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225. Go to “MONTH-DATA” where calibrated monthly parameter values are found. This section
documents combined monthly point source loads from direct instream cattle shedding (“cattle in
stream)” and “leaky septics” in Counts/d. Each month is designated by the sequence across the
row. “MONTH-DATA 1”7, “MONTH-DATA 2”, ..., indicate data from different subwatersheds.

- | 0403010
| SR Home View 'ﬁ'
|
Cut - — s ] Find
m d U Courier New |11 Iz" - ,;’:/j ? ? ¥ Fin
Copy - = ~ ; Eg,Repmce

Paste B 7 U ahe X ¢ &~ A~ | |= = == 5| Pikure Paint Dateand Insert | ..
= | = ~  drawing time object | i Selectall

-

Clipboard Font Paragraph Insert Editing

FERRERES ERENEEEF EERN R KR SURRRY S A

MCNTH-DATEL

.
[¥,]

MONTH-DATR 1 [
Wk stmospheric dry deposition fluxes
ww*  yzed to input loads from cattle in stream and leaky septics (counts/day)
<wal-><val-—><val—><val-><yal—><val-><val—><val-><val-—><val—><val—><yal_—>+*
I6.15EBG.15EBE.lSEBE.15EBG.15E861.5E961.5E961.5E96.15EBG.15EBE.15EBE.15EB |

END MONTH-DATA 1

MONTH-DATA 2
wwdk  stmospheric dry deposition fluxes
w¥d+  psed to input loads from cattle in stream and leaky septics (counts/day)
Zyal-><val—-><val—><yal-—><val—><val-><val-><val—><val—><yal—><val-—><yal >

1.85E81.89E8]1.85E81.89E8]1.85E824.1E524.1FE524.1E5]1.85E8]1.85E81.89E8]1.859E8

END MONTH-DATA 2

MONTH-DATAR 3
wad  atmoapheric dry deposition fluxes
w+% yzed to input loads from cattle in stream and leaky septics (counts/day)
Lygl-—><ya]_—S><yal _—><ya] _S<gal_>cgal _S<ga] —Scga] _S<ya] _S>cga] _Sdgal _BIga] _Swwd
IE.SBEBE.EBEEB.EBEBB.SEEBE.SBEBIB.5E919.5E919.5E93.58283.EBEES.SBEBS.EE&I
END MCONTH-DATR 3

MONTH-DATL 4
Wk stmoapheric dry deposition fluxes
ww*  yzed to input loads from cattle in stream and leaky septics (counts/day)
Zyal_><wal_—S<yg] —Cyal —><ya] —>dyal —Sdval —soyal —Cya ]l —SIyg] —dug] —dyg] —Swwd
I5.63F85. 63E85. 63EB5. 63EA5. 63E85. 63EB5. 63EB5. 63FEA5. 63EB5. 63EA5. 63E85. 63E8 |

AT WOMTMH_—TWhMT A

100% (=) - ) @
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226. Go to “QUAL-INPUT” in “PERLND” (pervious land), where calibrated parameter value of
“WSQOP” is found. Note that “10QC” and “AOQC” are not calibrated and assumed as “0”.
S FC———)

\;l :ﬁ @ ]zl &4 Find

b Replace

W
Cut
D @ U Courier New |11
E Copy

B e o ]| ] enee P e it | o
Clipboard Font Paragraph Insert Editing
- EEENEEES TR RS R RS R G &
END QUATL—PROFS
e Storage on surface and nonseasonal parameters
e ke 500 POTEFW POTFS ACQOP SQOLT W3QOP TOQC ROQC
wkw <PL3 > gty/ac gty/ton gty/ton gty/ dgty/la in/hr gty/ft3 gty/£ft3
Wk m - ox ac.day
101 0 o o 10000 10000Q.0629168 o] 0
102 0 0 0 10000 10000@.0629168 o] 0
103 o o o 10000 10000Q.0629168 o 0
104 0 o o 10000 10000Q.0629168 o] 0
105 o o} o} 10000 10000Q.06259168 o 0
106 0 o o 10000 10000Q.0629168 o] 0
107 o o} o} 10000 10000Q.0629168 o 0
108 0 o o 10000 10000Q.0629168 o] 0 3
201 0 0 0 10000 10000Q.06259168 o] 0
202 0 o o 10000 10000Q.0629168 o] 0
203 0 0 0 10000 10000@.0629168 o] 0
204 o o} o} 10000 10000Q.06259168 o 0
205 0 o o 10000 10000Q.0629168 o] 0
206 o o} o} 10000 10000Q.0629168 o 0
| 207 0 o o 10000 10000Q.0629168 o] 0
208 0 0 0 10000 10000Q.06259168 o] 0
| 301 0 o o 10000 10000Q.0629168 o] 0
[ 302 0 0 0 10000 10000@.0629168 o] 0
304 o o o 10000 10000Q.0629168 o 0
305 0 o o 10000 10000Q.0629168 o] 0
306 o o} o} 10000 10000Q.06259168 o 0
| 307 0 o o 10000 10000Q.0629168 o] 0
I 308 0 0 0 10000 10000Q.06259168 o] 0
| 401 0 o o 10000 10000Q.0629168 o] 0
402 0 0 0 10000 10000@.0629168 o] 0
403 o o o 10000 10000Q.0629168 o 0
| 404 0 o o 10000 10000Q.0629168 o] 0
405 o o} o} 10000 10000Q.06259168 o 0
406 0 o o 10000 10000Q.0629168 o] 0
407 o o} o} 10000 10000Q.0629168 o 0
408 0 o o 10000 10000Q.0629168 o] 0
301 0 0 0 10000 10000@.0629168 o} 0
s02 o o o 10000 10000Q.0629168 o 0
203 0 o o 10000 10000Q.0629168 o] 0
504 o o} o} 10000 10000Q.06259168 o 0
305 0 o o 10000 10000Q.0629168 o] 0
S06 (] (] (] 10000 A0000@E. 062591 A8 0 ()] i

H
=
[
-i- |
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227. Go to “MON-ACCUM” in “PERLND” (pervious land), where monthly calibrated parameter values
of “ACQOP” ( “MON-ACCUM”) are found.

= | 0403010 [orc
I | =R Home View (7]
D & cut Courier New 11 | A A ||EE EE = = ;I ,'.gj; @ ]:é[ % Find
|| [ Copy SN b Replace
Paste B 7 U ghe X. 3| & ~ A. |§ = = =| =y || Fidure Paint Dateand Insert
- - drawing time object
| Clipboard Font Paragraph Insert Editing
-g---|---1---|---2---|---3---| 4 0 5 |$|]‘
END QUAL-INEBUT 1
MON-—ZLCCUM]
wd% <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkdk y — x JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
101 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.000
wk¥ <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkd x — x JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
102 1.5E81.59EB81.5E81.5E81.95E81.5E81.5E81.5E81.59E81.5E81.5E81.9E8
wk¥ <pLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkdk w — x JAN FEB MAR APR MAY JUN JUL AUG SEP OQCT NOV DEC
103 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.000
wk¥ <pLS > TValue at start of each month for accum rate of QUALOF (lb/ac.day)
wkd w — x JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
104 1.5E5%1.5E5%1.5E5%1.5E591.5E%91.5E51.5E5%1.5E51.5E%1.5E51.5E91.5E5
wk¥ <pL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day) |
wkd w — x JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC |_|
105 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.000
wkd <pL3 > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkdk w — x JAN FEBE MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
106 1.5E91.5ES%1.5E91.E112.E112.E111.E118.E104.E104.E101.5E91.5E%S
whd <pLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkdk w — x JAN FEB MAR BAPR MAY JUN JUL AUG SEP O©OCT NOV DEC
107 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.000
Wk <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wokd x - x JAN FEE MAR APR MRY JUN JUL &AUG SEP OCT NOV DEC
108 1.5E%1.5E%1.5E%2.E114.E114.E112.E112.E112.E112.E111.5E51.5E%
Wk <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkw x - x JAN FEB MAR APR MRY JUN JUL AUG SEP ©OCT NOV DEC
201 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.000
wkd <PT.F > Value at start of each month for accum rate of QUALCF (lb/ac.day)
wkw x - x JAN FEB MAR APR MRY JUN JUL AUG SEP ©OCT NOV DEC
202 1.5E81.9E681.9EB81.9E81.9E81.5%EB1.5E81.5E81.9E681.9EB81.9E81.9E8
wkd <PTS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkdk y — x JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
203 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.000
wk% <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkdk y — x JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
204 1.5E%1.5E%1.5E91.5E91.5E91.5E5%1.5E91.5E%1.5E%91.5E9%1.5E91.5E%
wk% <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
wkd x — x JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
205 0.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.0000.000
wk¥ <PLS > Value at start of each month for accum rate of QUALOF (lb/ac.day)
Aok o — b4 r FER MILE LPE MDY JTTN JIT T ATT= SER oo MNOW nEC S
J.Uuﬁ. :: -
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228. Go to “QUAL-INPUT” in “IMPLND” (impervious land), where calibrated parameter values of

“ACQOP”, “SQOLIM”, and “WSQOP” are found. Because these are impervious areas, “ACQOP” and
“SQOLIM” in “IMPLND” do not vary by month.

+ | 0403010 dF
I B~ Home View (7]
m & Courier New - 11 i=~|[i=- = &4 Find
b _ ab Replace
Paste B I U ae x = ||Emjj | IS I} select all
l Clipboard Font Paragraph Editing
FEEREERES EERNEREY EERNEREE EERNEREY EERNEERS KRN EERD
END QUAT-PROES
e e Storage on surface and nonseasconal parameters
500 BOTFfRSaOE SR nE o]
Wk <TLS > gtyfac gty/to gty/ gty/lac in/hr
wkk x - x ac.day
102 0 1.9170E82.6343E5.06259168
103 0 1.9170E82.6343E5.06259168
104 0 1.5170EB2.6343E9.0629168
105 0 1.5170EB2.6343E9.0629168
106 0] 1.5170EB82.6343E9.0629168
107 0] 1.5170EB82.6343E9.0629168
108 0 1.5170E82.6343E%9.0629168
201 0 1.5170E82.6343E5%.0629168
202 0 1.5170E82.6343E5%.0629168
203 0 1.9170E82.6343E59.0629168
204 0 1.9170E82.6343E59.0629168
205 0 1.9170E82.6343E5.06259168
206 0 1.9170E82.6343E5.06259168
207 0 1.9170E82.6343E5.06259168
208 0 1.5170EB2.6343E9.0629168
301 0 1.5170EB2.6343E9.0629168
302 0] 1.5170EB82.6343E9.0629168
304 0] 1.5170EB82.6343E9.0629168
305 0 1.5170E82.6343E5%.0629168 .
306 0 1.9170E82.6343E9.0629168 =
307 0 1.5170E82.6343E5%.0629168
308 0 1.9170E82.6343E59.0629168
401 0 1.9170E82.6343E59.0629168
402 0 1.9170E82.6343E5.06259168
403 0 1.9170E82.6343E5.06259168
404 0 1.5170E82.6343E5.0625168
405 0 1.5170EB2.6343E9.0629168
406 0 1.5170EB2.6343E9.0629168
407 0] 1.5170EB82.6343E9.0629168
408 0] 1.5170EB82.6343E9.0629168
501 0 1.5170E82.6343E5%.0629168
502 0 1.5170E82.6343E5%.0629168
503 0 1.9170E82.6343E9.0629168
504 0 1.9170E82.6343E59.0629168
505 0 1.9170E82.6343E59.0629168
| 506 n 1. 8170FA2 _A343FS_NA291 AR i
4 T

100% (=) -
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229. Go to “GQ-GENDECAY” in “RCHRES” (reaches), where calibrated parameter values of “FSTDEC”
and “THFST” are found.

| =R Home View
D [:x Courier New
Paste B 7 U ae x x| &~ A~ _E

Clipboard Font Paragraph

END GQ-QALFG

www RCHRES FSTDEC THEST
wwdd - x (/day)
1 52.000000001.00000000

—
END GQ-GENDECRY

END RCHEES
FTAELES

FTAELE
rows cols
a8 4
depth area outflowl **+
0.0 461.8 0
0.41 465.03 28.18
4.06 454.06 1301.78

230. Close the text editor.

View Microbial Results Using a WinHSPF

The WInHSPF user interface can also be used to view values assigned to calibrated parameter values.
231. Double-click (left) on the icon to execute the WinHSPF. If the icon cannot be found on the

Desktop screen, locate the executable on the hard drive (WinHSPF.exe), typically in
\BASINS45\models\WinHSPF30\bin\.

= [E=EEN
e e | » Computer » OSDisk(C:) » BASINSA5 » models » WinHSPF30 » bin » < [#l[ search bin 0
I - FEile Edit View Tools Help
Organize ~ Open Burn Mew folder =~ i @
12 BASINSAS 4 Name Date modified Type ‘ -
| b
- d'” )i starter 2/13/201710:23 AM  File folder
i it C
- da 2 O HspfEngineNet.exe 12/17/20124:33PM  Application =
= e:“ #l statusMonitor.exe 12/17/20124:26 PM  Application
= = w il WinHSPF.exe 9/10/20153:34 PM  Application
= m;v:; i %] atcControls.dll 11/18/2014 141 PM_ Application extens..
- —— (%] atcData.dll 11/18/20141:41 PM  Application extens...
- ISP %/ atcFtableBuilder.dll 1/8/2015 3:33 PM Application extens...
= : [ ateSegmentation.dil 11/18/20141:41 PM  Application extens...
i o 5] atcUCLAI 9/1/2016 258 PM___Aoplication edens... ™
| logs ~| [ = 3
) WinHSPF.exe Date modified: 9/10/2015 3:34 PM Date created: 2/13/2017 10:23 AM
Application Size: 559 KB
1 itern selected -;,'_:] Computer
I —
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232. The following WinHSPF window appears.

File Edit Functions Help NEd EOCR-L1ETVI RN

| Foint Sources | Mat Sags | Land Surtace

1233.  Select “File>Open”.

File it Functions Help DEL
Open

Close

Save
Save As..

I Exit

Vet

234. Browse “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe\”,
choose “04030101_microbe.uci”, and click “Open”.
Locate UCI file to ope =)

€0 BRIt ~ 5]

Organize « Mew folder

. EPAWaters Mame
. HSPF
. HSPF-PEST

. Flow

@ 04030101 _microbe.uci
@] 04030101 _flow.uci

. Daily
. Microbe
J hucl2
J LocalData
. met
. NHDPlus
. NLCD
L NWIS

o pcs - A ]

L 04030101 _microbe.uci Date medified: 7/18/2017 3:27 PM
@ UCI File Size: 127 KB

File name:  04030101_microbe.uci - [UCI files (*.uci)

Comm ] |
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235. The HSPF Manitowoc River Basin workflow appears. The WinHSPF Ul shows linkages of the
subwatersheds and reaches, proportions of land use type in each, etc. Details about WinHSPF Ul
can be found in WinHSPF Manual, typically located in “\BASINS45\docs\WinHspf30.chm”.

File Edit Functions Help DEHA HFEOK---LBVI PN

8
@
=
S
@ I
E Water/Wetlands ‘
"o I ]
E Urban
k]
= I
el Barren or Mining - _
8 RCHRES 3
S| 1Y | I
3
] Forest
E =
= 3
o
o Upland Shrub Land
I
Agriculture - Cropla ‘
I
Grass Land
]
Agriculture - Pastur
MLand Use Reaches ‘Implnd (Acres) |Per|nd (Acres) ‘Total (Acres)
Total 0 0 0

236. Select “Functions>Input Data Editor” or click " in the tool bar to view the calibrated HSPF
microbial parameters.

File Edit | Functions | Help =" Mo & -
Reach Editor

Simulation Time and Met Data
Land Use Editor

m_ _ N
RCHRES &

Point Source Editor

Irces | Met Segs | Land Surface

Output Manager
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237. The following “Input Data Editor” window appears. Only bolded sections have records in the UCI
file. For example, “FORMATS” does not contain data, but “FTABLES” does.

OPN SEQUENCE
FTABLES

EXT SOURCES
FORMATS
NETWORK

EXT TARGETS
SPEC-ACTIONS
SCHEMATIC
MASS-LINK

+- PERLND

+- IMPLND

+- RCHRES

+- COPY

+- PLTGEN

+- DISPLY

T L T

238. Expand “PERLND” by clicking “+” at the left.

----- OPN SEQUENCE
----- FTABLES

----- EXT SOURCES
----- FORMATS

----- NETWORK

----- EXT TARGETS
----- SPEC-ACTIONS
----- SCHEMATIC

----- MASS-LINK

H- PERLND

H- IMPLND

H- RCHRES

H- COPY

H- PLTGEN

H- DISPLY -

s AR

111

O o o O O o A e |

Close
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239. Subsections in “PERLND” composed of the following records are expanded: “GENERAL”,
“ATEMP”, “SNOW”, “PWATER”, “PSTEMP”, and “PQUAL".

SCHEMATIC
MASS-LINK
= PERLND

- GENERAL
i ATEMP
H- SNOW
&-PWATER
(- SEDMNT
Gl PSTEMP
- PWTGAS
H- PQUAL

G- MSTLAY
&-PEST
G-NITR

Gl PHOS

G- TRACER

A R

240. Expand “PQUAL".

=-PSTEMP
- PWTGAS
= PQUAL

----- QUAL-PROPS
----- QUAL-INPUT

----- MOMN-POTFW

----- MOM-POTFS

----- MON-ACCUM

----- MON-SQOLIM
----- MOM-IFLW-CONC
----- MOMN-GRMND-CONC
- MSTLAY

+-PEST

- MITR

S U

Close
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241. Inthe “Input Data Editor” window, double-click (left) on “QUAL-INPUT”, under “PQUAL”, to view

calibrated parameter values of “WSQOP”, “IOQC”, and “AOQC”. Click “OK” to close.

gl Edit Table PERLND:
= e

V¥ Show description Occurrence |1 - Microbe LI
Ophum | Description |sqo |POTFwW |POTFS |AcQoP |sqolmM |loac |soac |
101 Water/Wetlands o000 100000 ff 0

[ 102 Urban 10000 100000
103 Barren ar Mining 10000 100000
104 Forest 10000 100000
105 Upland Shrub Land 10000 100000
106 Agriculture - Cropla 10000 100000
107 Grass Land 10000 100000

10000 100000
10000 100000
10000 100000
10000 100000
10000 100000
10000 100000
10000 100000
10000 100000
10000 100000
10000 100000
10000 100000
10000 100000
10000 100000
10000 100000

108 Agriculture - Pastur
20 wiaterMvetlands
202 Urban

203 Barren ar Mining
204 Forest

205 |Upland Shrub Land
206 Agriculture - Cropla
207 Grass Land

208 Agriculture - Pastur
30 Wwater/wetlands
302 Urban

304 Forest

305 Upland Shrub Land
306 Agriculture - Cropla

307 Grass Land 10000 100000
08 Agriculture - Pastur 10000 100000
4 wiaterMvetlands 10000 100000
402 Urban 10000 100000
403 Barren ar Mining 10000 100000
404 Forest 10000 100000
405 |Upland Shrub Land 10000 100000

b TR = TR e Y e Y e Y e N e O Y Y e Y e Y e Y e Y o Y e Y e Y e N e N e T e Y e Y e Y e Y e Y e R e Y Y e Y e
F IR = N — N = R — N — B —- B —- B — N — N — N ~— R ~— R — B — N = N =N — N — B — N — N — R — N ~— T — R — N — B — N ]
I = N — N = R R = R - B == B — N = N = R -~ R - R — B = N = N == NN — R — B - N = N - N - I = R == R —- B — B — N |
I = N — N = R R = R - B == B — N = N = R -~ R - R — B = N = N == NN — R — B - N = N - N - I = R == R —- B — B — N |

IR = B — N = N — N R —- B — N — N — N — R ~— R — R — B —— N = Ny —— NN — R — R — B — N — N — I ~— R ~— B — N — R =}

P a o om ~ ' P TN 4

Takle: QUAL-INPUT, Storage on surface and nonseasonal parameter walues for

section -
This takle should be repeated for each guality constituent. il

RERERS Storage on surface and nonseasonal parameters
e 5Q0 BOTEFW BOTFS ACQOPR SQOLIM WSQOoP I0QC ROQC -

Cancel | Apply | Help |
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242. Inthe “Input Data Editor” window, double-click (left) on “MON-ACCUM” to view monthly

calibrated parameter values of “ACQOP” ( “MON-ACCUM"). Click “OK” to close.

|| ¥ Show description Occurrence I‘I - Microbe ﬂ

Ophlum | Deseription fausian | QuAFER | QuAMAR | QUAAPR | QUAMAY | QUAJUN] QUAJUL| QUAAUG | QUASEP | QuADCT | Quanov |quabec M
101 aterWetiands |0 0 0 0 0 0 0 0 0 0 0 0

102 Urban 1928 188 138 198 198 188 138 198 188 198 198 188
103 Barren or Mining 0 0 0 0 0 0 0 0 0 0 0 0
104 Forest 15e3 189 158 159 159 159 158 159 158 159 1529 1528
105 Upland Shrub Land §0 0 0 0 0 0 0 0 0 0 0 0
106 Agriculure-Croplafj1.5¢9 159 15¢8  1E«11  2E+11  2E+11  1E+11  BE+10  4E+10  4E+10 159 158
107 Grass Land Io 0 0 0 0 0 0 0 0 0 0 0
108 Agriculture-Pasturlj1.5¢9 159 15e8  2E+11  4E+11  4E+11  2E+11  2E+11  2E+11  2E+11 159 158
201 Wateretiands O 0 0 0 0 0 0 0 0 0 0 0
202 Urban 18e8 188 188 198 198 188 1828 198 188 198 198 188
203 Barren or Mining 0 0 0 0 0 0 0 0 0 0 0 0
204 Forest 15e8  18e8 158 1589 1589 158 158 1529 1528 1529 1529 1528
205  Upland Shrub Land 0 0 0 0 0 0 0 0 0 0 0 0
206 Agriculture- Croplal{15e3 1588  15e8  2E+11  2E+11  2E+11  3JE+11  1E+11  BE+10 5E+10 1563  15e8
207 Grass Land I 0 0 0 0 0 0 0 0 0 0 0
208 Agriculture - Pastur[15¢3 1529 1Be8  4E+11  TE+11  4E+11  4E+11  4E+11  4E+11  4E+11 153 158
01 Waterwetlands 0 0 0 0 0 0 0 0 0 0 0 0
302 Urban 1928 188 138 198 198 188 138 198 188 198 198 188
304 Forest 15e8  18e8 158 1589 1589 158 158 1529 1528 1529 1529 1528
305 Upland Shrub Land 0 0 0 0 0 0 0 0 0 0 0 0
306 Agriculture- Croplaf{15e8 1563 15e8  4E+10  7E+10  BE+10  4E+10 3E+10  1E+10  1E+10  15e8  15e§
307 Grass Land I 0 0 0 0 0 0 0 0 0 0 0
308 Agriculture- Pastur{15e3  15¢3  15ed  BE+10  1E+11  BE+10  T7E+10 BE+10  BE+10  GE+10  15e5  15ed
401 waterwetlands 0 0 0 0 0 0 0 0 0 0 0 0
402 Urban 1928 188 138 198 198 188 138 198 188 198 198 188
403 Barren or Mining 0 0 0 0 0 0 0 0 0 0 0 0
404 Forest 1569 159 159 1589 159 159 159 1589 158 1589 1589 158
405 Upland Shrub Land 0 0 0 0 0 0 0 0 0 0 0 0
406 Agriculture- Croplaf{15¢9  15¢8 153 1E+11  2E+11  2E+11  1E+11  BE+10  4E+10  4E+10  15¢9 158
407 Grass Land I 0 0 0 0 0 0 0 0 0 0 0
408 Agriculture - Pasturfl15¢9  15e8 153 2E+11  2E+11  2E+11  2E+11  2E+11  1E11  1E+11  15¢9 158
501 \ater/Wetlands Icn 0 0 0 0 0 0 0 0 0 0 0
R I rhan 1 C=R 1 Gl 1 GaR 1 0=8 1 0=8 1 C=f 1 0:=0 1 C=f 1 0:=0 1 C=f 1 C=f 1 0:=0

— —
Table: MON-ARCCUM, Monthly walues of accumulation rate of QUALOF at start of each month. This table is only

reguired if VQOFE in Table-type QUAL-PROPS is 1. This table should ke repeated for each guality constituent.

www <PLS >
www g - x

Qanoel| Apply | Help |

JRN FEB MRR RPR MRY JUN JUL RAUG
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243. Inthe “Input Data Editor” window, first expand “IMPLND”, then expand “IQUAL".

. [ TRACER
= IMPLND
[ GENERAL
& ATEMP
& SNOW
H IWATER
- SOLIDS
- IWTGAS
= IQUAL

QL-AD-FLAGS
QUAIL -PROPS
QUAL-INPUT
MON-POTFW
MOM-ACCUM
MON-SQOLIM

Close |

244. Inthe “Input Data Editor” window, double-click (left) on “QUAL-INPUT” to view calibrated
parameter values of “ACQOP”, “SQOLIM”, and “WSQOP”. Click “OK” to close.

Edit Table IMPLND! |

¥ Show description Occurrence I 1 - Microbe ;I

Ophlum | Description |sao  |poTFw  ||acQoP  |s@oum  |wsqop
102 Urban 0 0 1.917e8 26349 0623168
202 Urban 0 0 19172 26349 0629162
30z Urban 0 0 1.917e8 2634e5 0625168
402 Urban 0 0 19172 26349 0629162
502 Urban 0 0 1.917e8 26349 0623168
602 Urban 0 0 19172 26349 0629162
702 Urban 0 0 1.917e8 26348 0625168
202 Urban 0 0 19172 26349 0629162
a0z Urban 0 0 1.517=8 2534e8 0625168
Table: QUAL-INPUT, Storage on surface and nonseasonal parameters for -

IQUAL (IMPLMD) This takle is repeated for each gquality constituent. ‘

Lo Storage on surface and nonseasonal parameters
- 500 BOTFW ACQOP SQOLIM WSQOoP -

Cancel | Apply | Help |
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245. In the “Input Data Editor” window, double-click (left) on “MONTH-DATA” to view calibrated
parameter values of “MONTH-DATA”. Click “OK” to close.

Menth Data Table Number: |1 vl is referenced 0 times

Monthly Values

Jan Feb Mar |Apr | May Jun Jul | Aug |Sep Oct Nov Dec
615E+08 615E+08 615E+08 6.15E+08 615E+08 615E+10 6.15E+10 6.15E+10 615E+08 6.15E+08 615E+08 6.15E+08

Cancel | Apply | Help | Add | F{emm'el
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REGISTERING CALIBRATED SIMULATION RESULTS AND OBSERVATIONS WITH BASINS

HSPF microbial calibrated and uncalibrated simulation results with observations will be imported into
BASINS for viewing and comparison. This section describes how to register simulation and observation
time series results of microbial concentrations with BASINS, which will be used as the viewer.

246. Execute BASINS with the BASINS icon. When “Welcome to BASINS 4.5” appears, click
“Manitowoc” to open the BASINS project generated by SDMPB.

[ @ Welcome to BASINS 45 =)

Build Mew Project

View Documentation

Open Existing Project

HEPF-PEST]

HSPF-PEST
Four Point

Show this dialog at startup

247. The following map layers appear in the BASINS Ul.

File Watershed Delineation Models Compute Launch Analysis Layer View Bookmarks Plug-ins Shapefile Editor Converters Help
@ & = @ o = @ L] ) Sy L L]

New QOpen Save Print Settings Add Remove Clear Symbology Categories Query Properties Table
- (=] v ¢ 3 yeo + + - [P =

+ pp A » 42l = (it 0 - &l s shp shp U] ] @

Pan In Qut Extent Selected Previous Next Llayer :|Select | Deselect Measure Identify Label Mover : New Insert Add Remove Copy Paste Merge FErase FErase beneath _

B R

Legend 3+ x
Layers | Toolbox
B 5 Observed Data Stations o

NWIS Dailv Discharae Stations e |
B = Point Sources and Withdrawals

0] Permit Compliance Svstem

E NLDAS Grid Center

L] Output Points

B0 Septic

B Animals

B Point Sources

B[] Bacteria

B Reach File. V1 » -

BT NAWQA Study Area Unit Boundarie

B0 Accounting Unit Boundaries o

©M Cataloaina Unit Boundaries $ 0

B0 Countv Names 4

E0 Countv Boundaries &

0 EPA Reaion Boundaries &
©
@

R
m

[ AR XA

O

E State Boundaries
F11 Mnine Daacis

Preview Map +x

©04085492

004085480

‘I. unnamed | X: 592,726,601 Y: 2,406,028.507 Meters | Lat: 44.434 Long: -88.528 1:561809
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248. Under “File”, select “File>Manage Data”.

File |i¥ Watershed Delineation & Models ¥ Comput

] New L{: L
& Open Project Add Ren
& Save a J 1=
& Save As revious Mext Layer
&  Archive/Restore Project...
Download Data o x
___;;;r.|;..fi.|?a-ﬁl-a:'.a__hL
|{ Manage Data) |: -
W NewTTr O ¢
i Save DatalIn.. » ®
= Print D .
& .
¢ Recent Projects 3 D -

249. The “Data Sources” window below appears.

[N )

File  Analysis Help

B..
i Cillsers\gwhelanliemTechnologies\SOMPBIHSPF-PEST_1imetimet wdm (62
JC iszers'gwhelantiemTechnologies\SOMPBEI\HSPR-PEST_Tinwisflow wdm (1)
-.C\llsers\gwhelanliemTechnologies\SOMPBIHSPF-PEST_1'HSPF\04030101.wdm (185)
L.Cilsers\gwhelaniiemTechnologies\SOMPBIHSPF-PEST_1'\HSPF-PEST\Flow!Daily'04030101 wdm ({185)

The “Data Source” window indicates that four time-series files have been registered.
C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF\04030101.wdm” contains
uncalibrated microbial simulation results.

Data stored in the “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST _1\HSPF-PEST\Microbe\”
folder have not been registered with BASINS, including calibrated microbial simulation results
(“04030101.wdm”) and microbial observations (“04030101_microbe_obs_009.txt”). We will register
the calibration results with BASINS.
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Register Calibrated Microbial Simulation Results

250. To import the calibrated microbial simulation results located in
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-
PEST\Microbe\04030101.wdm”, and select “File>Open”.

File | Analysis Help
Ctrl+N
Ctrl+O | ‘mefimet.
View File As Text irwisifiow
Show File Folder TNWISINY
Remove Data From File NWIS\NY
. | o .- T

251. The following “Select a Data Source” window appears. Select “WDM Time Series” by double-
clicking on it.

=|-File
--Basins Observed Water Quality DBF

- CliGen Output

- HSPF Binary Qutput

- Integrated Surface Hourly Data

- MASA GDS File

- MOAA Hourly Precip Data, Archive Format, TD-3240

- MNOAA Summary of the Day, Archive Format, TD-3200

- Read Data With Script

- STORET Water Quality

- SWAT Data Files

- SWAT Output DBF

- SWMM Input

- Timeseries DBF

- Timeseries EXCEL

- Timeseres SWMMS Output

- USGS RDB File

- WDM Time Series

- WRDB Archive
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252. The following window appears. Browse and select
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-
PEST\Microbe\04030101.wdm”, then click “Open”.

Irﬂ Select WDM Time Series file to open )

Organize New folder =~ 0 @

1) EPAWaters i Name Date

| HSPF -
LepE_pEST =] 04030101 wdrm 7/18/2)
v L

E| met.wdm 6/30/2
1. Flow

L. Daily
. Microbe
) hud2 El
J LocalData
; met
/ NHDPlus
J MLCD
| NWIS

i _pcs

@ 04030101.wdm Date modified: 7/18/2017 3:28 PM Date created: 7/17/2017 8:27 AM

i
i
i
i
L
L

- o T | 3

WDM File Size: 48.8 MB

File name: 04030101.wdm - [wDM Files (*wdm) v]

I Open I l Cancel l

253. “C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe\04030101.wdm
(185)” appears in the “Data Sources” window.
Data Sources
File  Analysis  Help
(=R
i.Ci\Users\gwhelaniiemTechnologies\ SOMPEHSPF-PEST_1\metimet.wdm (3]
Alszers\gwhelaniiemTechnologies\SOMPE\HSPF-PEST_ Tinwis'flow . wdm (1)
‘Users'gwhelaniiemTechnclogies\SDMPEIHSPF-PEST_1\HSPR4030101.wdm (185)

‘Users\gwhelaniiemTechnologies\SOMPEIHSPF-PEST_1\HSPF-PEST\Flow!\Daily 04030101 wdm (185)
AUsersigwhelaniiemTechnologies\SDMPE\HSPF-PEST_1T\HSPF-PEST \Microbe04030101 wdm (185

Timeseres: WDM

C:A\Users\gwhelan‘iem Technologies\SDMPB\HSPF-PEST_1%HSPF-PES T\ Microbe 04030107 wdm
185 Timeseries

51,240,560 bytes

Modified 7/18/2017 3:28:01 PM

Because the microbial observations are stored in “04030101_microbe_obs_009.txt”, which is a text
file, a different method is required to import and register these data with BASINS.
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Register Microbial Observations

254. In “Data Sources” window, select “File>Open”.

File | Analysis Help
J

Ctrl+N
Open Ctrl+0Q ‘Kﬂ.m etimet.
st
View File As Text i
Show File Folder CUNWISIMY
Remove Data From File cNWISINY
1 ~_ - T

255. The following “Select a Data Source” window appears. Select “Read Data With Script” by double-
clicking on it.

[=I-File

--Basins Observed Water Quality DBF

- CliGen Output

- HSPF Binary Output

- Integrated Surface Hourly Data

- NASA GDS File

- MOAA Hourly Precip Data, Archive Format, TD-3240
- MOAA Summary of the Day, Archive Format, TD-3200
--Read Data With Script

- STORET Water Quality

- SWAT Data Files

- SWAT Output DEF

- SWMM Input

- Timeseries DBF

- Timeseries EXCEL

- Timeseries SWMM5 Qutput

- USGS RDE File

- WDM Time Series

- WRDB Archive
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256. The following window appears.
a. Browse and select “04030101_microbe_obs_009.txt” in the
“C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe\” folder,
b. Click “Open”.
rﬂ Select data file to open =)

G@ | <« HSPF-PEST » Microbe - Search Microbe

Organize v Mew folder A==

. EPAWaters Marne
. HSPF |=| 04030101_rnicrobe_echo.out

| HSPF-PEST || 04030101_microbe_P2P.tpl
| Flow runHSPF.bat
. Microbe runPEST.bat

J hucl2 7| Input_microbe.in

J LocalData || Microbel.piz
; met | Microbe.piz
, MHDPlus 2] 04030101 _flow.uci

| NLCD =]

| NWIS (51 HSPF_PEST_microbe.exe

| pes | | 04030101 _rnicrobe_obs_009.bd
|| UCIModified Files ~ | K0 m

04030101_microbe_obs_009.td Date modified: 11/1/2016 4:29 PM
Text Document Size: 925 bytes

met.wdm

File name:  04030101_microbe_obs_009 bt - ’An‘_',r Data File (*.*)

o] |

257. The following window appears.
@ m———— —

Description_|Script File | Run
Blank Script

D

258. Because “04030101_microbe_obs_009.txt” is a text file, a script is required to read it. Highlight
the first line under “Script File” column and click “Edit”.

Description_|ScriptFile |
Blank script
[ Fina.. |
[ Forget ]
[ Hew |
[ cancel |
=
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259. The “Script Creation Wizard” window appears. In “04030101_microbe_obs_009.txt”,
observation data starts from line 1, so no change at the “File Properties” tab is necessary. Select
the “Data Mapping” tab.

F ™
TECETEE S

N
Data File: C\Users\gwhelaniemTechnologies\SOMPB\HSPF-PEST_1\HSPF-PES
Script File: Browse
Description: tetScriptDesc
Header Column Format Line Ending
Skip @ Fixed Width @ CRILF or CR

) Tab Delimited ) LF
| Starts With  # () Space Delimited () ASCHChar: 13
() Lines 1

) Custom: () Line Length: 80

1 2 3 4 3
123456785012345678901234567890123456785012345678501
20110604 10:15 210
20110608 10:25 1080 []
20110611 11:25 50000
20110616 10:43 30000
20110618 10:00 23000
20110623 09:42 56000
20110625 10:00 44000
20110630 10:07 2200
20110702 10:05 1030
20110707 10:03 880
2011070% 10:15 370

InTanTI A An.TT TIOOAN
4

»

[ aosavws | [swvoserwn | [ pow ] [ comn

Attribute  |Beg-End Column | Constant | Skip Values

1500

[}

3 4 <
12345678901234567T859012345678901234567890123456785901
20110604 10:15 210
20110608 10:25 1080
20110611 11:25 50000
20110616 10:43 30000
20110618 10:00 23000
20110623 09:42 96000
20110625 10:00 44000
20110630 10:07 2200
20110702 10:05 1030
20110707 10:03 BEO
20110708 10:15 370

INTINTIA  AATT TIAAA
4

seoatms | v srot | |
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261. Atthe “Data Mapping” tab,
a. use “Beg-End Column” to specify the location of the observation and its corresponding time
in the file.
b. fill out the rows, from “Value” to “Minute”, with the values shown in the screen capture.

| File Properties | Data Mapping |
Name Attribute | Skip Values

2 3 4 )
123456?350123456?35DlEE&SETBEDlE3456hBED123456TBEDI
20110604 15 210
20110609 125 1080
20110611 125 50000
201106186 143 30000
20110618 :00 23000
20110623 142 96000
20110625 100 44000
20110630 (07 2200
20110702 103 1030
20110707 :03 880
20110709 :15 370

TOATTATIT A =T OTROAON

[ oosown | [soesermt | [t
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262. Under the “Constant” column,

a. scroll down until items under the Name column start with “Scenario”,

b. under the “Constant” column, record “Observed”, “04085427”, and “Enterococci” for
“Scenario”, “Location”, and “Constituent”, respectively. These refer to the observed
enterococci densities at sampling location 04085427.

c. Click “Save Script”, and save the script as C:\Users\gwhelan\iemTechnologies\SDMPB\HSPF-
PEST_1\HSPF-PEST\Microbe\readtext_microbe_obs.ws” for future use.

d. Click “Read Data” on the “Script Creation Wizard” window.

|
@ ot e
et Wapping

Name Atiribute | Beg-End Column Constant | Skip Values 1
YES Observed
yes 04085427

yes Enterococci

yes

no

no

1 [TI] | 3

1 2 & 4 &
123456785012345678501234567850123456785012345678501
20110604 10:15 210 -
20110609 10:25 1080 []

20110611 11:25 50000
20110616 10:43 30000
201106183 10:00 25000
20110623 09:42 586000
20110625 10:00 44000
20110630 10:07 2200
20110702 10:05 1030
20110707 10:03 880

20110709 10:15 370

TOTTNTI A AT THIOAOO
4

Read Data ] i “save Script | [ Help ] [ Cancel

ATCScript "t«tScriptDesc”
Dataset Count = 1
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264. “C:\Temp\SDMProject\Manitowoc\HSPF-PEST\Microbe\04030101_microbe_obs_009.txt (1)”
will appear in the “Data Sources” window.

: Data_

File  Analysis Help

=DM
L.Chlsers\gwhelantiemTechnologies\ SODMPEIHSPF-PEST_Timetimet.wdm (53)
-ChlUsers\gwhelantiemTechnologies\SOMPEHSPF-PEST _Tinwis'flow.wdm (1)
-Chlsers\gwhelantiemTechnologies\SDMPEIHSPR-PEST _1'HSPF 04030107 wdm (185)
-CAlUsers\gwhelantiemTechnologies\SOMPEIHSPF-PEST _1\HSPF-PEST \Flow\Dailyi04030107 wdm [185)
i L.ChUsers\gwhelaniiemTechnologies\SOMPEIHSPF-PEST_1\HSPF-PEST\Microbe\04030101. wdm (185)
=-Script

"\ Izers\gwhelaniiem T echnologies\SDMPE\HSPF-PEST _1'\HSPF-PEST\Microbe\04030101_microbe_obs_ 009 bt (

Timeseries::Script

CiUsers‘gwhelaniem Technologies\SDMPEYHSPF-PEST_14HSPF-PES T Microbe 04030101 _microbe_obs_ D09 bd
1 Timeseries

525 bytes

Modified 11/1/2016 4:25:54 PM

All necessary microbial concentration time series have been imported to the BASINS project to
compare microbial uncalibrated, calibrated simulations to observations.

265. Select “File>Exit” to close the “Data Sources” window, then “File>Save” in the BASINS.

File | Analysis Help

1 New Ctrl+MN

£ Open Ctrl+0 cimetimet wdm

i . c\nwis\flow wdn

LE LSS T C\HSPF\Flow\D
Show File Folder
Remove Data From File C\NWISINWIS

W saveln R cNWISINWIS_
Close Selected C\HSPF\Flow\D
Close All
Exit |

Timeseries:Script
CATemp\SNMProiectiManitowoc\HSPRFlowAN aiA 0403
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COMPARING HSPF MICROBIAL SIMULATION RESULTS BY PLOTTING MULTIPLE TIME SERIES

266. Select “Analysis>Graph”.

Launch |7 Analysis | Layer View Bookmarks Plug-ins Shapet
i i DataTree
1bology i DFLOW
% Climate Assessment Tool Shﬁ
t Desel @4 List Add Re
|L»(Grapﬁ)
i Weatershed Characterization Reports
i®  Synoptic
M Seasonal Attributes {
¥ Reclassify Land Use ™
=~ - - n

267. The following “Select Data To Graph” window appears.
@onesom oo L I )

File  Attributes  Select Help
Select Attribute Values to Fiter Available Data

[Sceﬂan’o V] [Lccation '] [Const'rtuent '] [Tlme Unit v] [Tlme Step V] [Data Source V]
04030101 04085427 ~ ATEM +  Unknown 1 C\Users\gwhelan «
NLDAS IMP102 L cLou L Hour Ci\Usersigwhelan|
OBSERVED IMP202 DEWP Day C:\Users\gwhelan|=
Observed IMP302 DIAZINCN ClUsers'gwhelan| |
PT-OBS IMP402 DQAL Chlsers\gwhelan’

Ianchn [ LT TR SR T )

Matching Data (620 of 620)

MLDAS X295Y153 FREC Hour 1 C:\lsers\gwhelan =
NLDAS X295Y153 ATEM Hour 1 C:Users\guhelan_|
NLDAS X2Z95Y153 WIND Haour 1 C\Wsers\gwhelan
NLDAS X295Y153 SOLR Hour 1 C:\lsers\gwhelan
NLDAS X2Z95Y153 FEVT Haour 1 C\Users\gwhelan
NLDAS *295Y153 DEWP Hour 1 C:\lsers\gwhelan
NLDAS XZ55Y153 CLou Hour 1 C\Wsers'\gwhelan
MLDAS X295Y153 WMDY Hour 1 C:\Users\gwhelan _

Selected Data (0)

Date Range of Selected Data

Al Common
[ Subset, Spit, or Fiter Selected Data
Stat  none none
End none none [ Ok l ’ Cancel

Since the “Data Source” column should have been added when uncalibrated and calibrated flow
results with observations were plotted, it should not be necessary to add it again. [As a reminder,
“Add” was chosen under “Attributes”, then “Data Source” for the new column.]
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268. As described in previous sections, the width of each column should be adjusted so the full path
of the data source can be viewed.

File  Attributes Select Help
Select Atribute Valuesto Filter Available Data

v][Locat.ion v][Cona‘.’rtue vH'I'imeUr V][TimeStec V][DataSoulce

04085427 ~ ATEM  ~ Unknown 1 C:\Users'gwhel ies\SOMPB\HSPF-PEST_1'\HSPF-PEST\Flow'Daily'04030101. wdm
IMP102 D CLou D Hour C:AL i i ies\SDMPB\HSPF-PEST_1'\HSPF-PEST \Microbe\04030107 .wdm
IMP202 DEWP Day CiUsers\g \SDMPBIHSPF-PEST_T\HSPF-PEST\Microbe\04020101_microbe_obs_009.txt |5
IMP302 DIAZINO Al gy i ies\SOMPB\HSPF-PEST_1\HSPF04030101 wdm
IMP402 DQAL C\Users'g ies\SDMPB\HSPF-PEST_T\metimet.wdm

Matching Data (620 of 620)

MLDAS X235Y153 Cillsers\g iemT \SOMPBIHSPF-PEST _T'metimet wdm

MLDAS XZ85Y153 C:ALL y v ies\SOMPB\HSPF-PEST_Timetimet wdm

MLDAS XZ9EY153 Chllsers\g liemT ies\SDOMPB\HSPF-PEST_T\metimet. wdm

NLDAS X2595Y153 C:\Users'gwhelaniiemT: ies\SOMPE\HSPF-PEST_Timetimet wdm

MLDAS XZSEY153 Cllsers'\gwhelaniemT: ies\SOMPB\HSPF-PEST_T\metimet.wdm

NLDAS X2595Y153 C:\Users'gwhelaniiemT: ies\SOMPB\HSPF-PEST_Timetimet wdm

MLDAS XZ8EY153 C\llsers'\gwhelaniemT: ies\SOMPB\HSPF-PEST_Timetimet.wdm

NLDAS X2595Y153 C:\Users'gwhelaniiemT: ies\SOMPB\HSPF-PEST_Timetimet wdm

Selected Data (0)

Date Range of Selected Data

Al Common

[ Subset, Spiit, or Fiter Selected Data
Start none none

End none none I Ok ] [ Eagcd ]

269. Under the “Constituent” column, observed data are denoted by “Enterococci”, and uncalibrated
and calibrated simulation results are both denoted by “DQAL”. Highlight “Enterococci” and “DQAL”,
so they are displayed in “Matching Data”.

il Select Data

File  Attributes Select Help
Select Atrbute Values to Fitter Available Data

[Smnalia '][Locauoﬂ '][Const'rtuem ']['I'imeUrW ']['ﬂmeStap '][DataSource ']
04030101 04085427 ~ DEWP (=] Unknown 1 CilsersigwhelzniiemTechnologies\SOMPEHSPF-PEST_1\HSPF-PEST\FlowiDaily\04030101. wdm -
MLDAS IMP102 D DIAZINOM D Hour C\Users'gwhelaniiemTechnologies'\SOMPBHSPF-PEST_1'HSPF-PEST Microbe\04030101 wdm

OBSERVED  IMP202 Day CilUsersigwhelzniiemTechnologies\SOMPEIHSPF-PEST_1\HSPF-PEST\Microbel04030101_microbe_obs_D0S.txt |5
Observed IMP302 C:lsersigwhelzniiemTechnologies\SOMPEIHSPF-PEST_1\HSPFI04030101.wdm

PT-OBS IMP402 FLOW C\Users\gwhelzniiemTechnologies'SOMPBHSPF-PEST_1imetimet.wdm

- -
amEnn e nAnEe T TR TR EPS S TP AT Yo R Vo Yol oo P TN V- B

Matching Data (28 of 620)

04030101 RCHS DOAL Hour 1 ClUsers'gwhelantiemTechnologies\SOMPEIHSPF-PEST_1\HSPF04030101 . wdm &
04030101 RCH2 DQAL Hour 1 C\Users'\gwhelaniiemTechnologies\SOMPB\HSPF-PEST_T\HSPF04030107 wdm
04030101 RCH8 DQAL Hour 1 C\Users'\gwhelaniiemTechnologies\SOMPB\HSPF-PEST_T\HSPF04030107 wdm L
04030101 RCHg DQRAL Hour 1 CiUsers'gwhelanliemTechnologies\SOMPBIHSPF-PEST_T\HSPF04030101.wdm -
04030101 RCH7 DQRAL Hour 1 CiUsers'gwhelanliemTechnologies\SOMPBIHSPF-PEST_T\HSPF04030101.wdm
04030101 RCH1 DRAL Hour 1 CiUsers'gwhelanliemTechnologies\SOMPBIHSPF-PEST_T\HSPF04030101.wdm
04030101 RCH3 DQAL Hour 1 Cilsers'gwhelaniemTechnologies\SDMPBIHSPF-PEST_1\HSPF04030101 . wdm
04030101 RCH4 DQAL Hour 1 Cilsers'gwhelaniemTechnologies\SDMPBIHSPF-PEST_1\HSPF04030101 . wdm
04030101 RCHS DOAL Hour 1 ClUsers'gwhelantiemTechnologies\SOMPEIHSPF-PEST_1\HSPF04030101 . wdm
04030101 RCHS DOAL Hour 1 CUsers'gwhelantiemTechnologies\SOMPE\HSPF-PEST_1'HSPF-PEST\Flow!Daily 04030101 wdm
04030101 RCHZ DOAL Hour 1 CUsers'gwhelantiemTechnologies\SOMPE\HSPF-PEST_1'HSPF-PEST\Flow!Daily 04030101 wdm
04030101 RCH8 DQAL Hour 1 CUsers'gwhelantiemTechnologies\SOMPBIHSPF-PEST_T'HSPF-PEST\Flow!'Daily 04030101 wdm -
Selected Data (0)

Date Range of Selected Data

Al Common
[] Subset, Spiit. or Fiter Selected Data
Start none none
End none none [ Ok I [ Cancsl
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“Observed” data (under “Scenario”) near the watershed pour point are at “04085427” (under
“Location”). Corresponding simulated data near the watershed pour point are at “RCH9” (under
“Location”). The uncalibrated and calibrated simulation results (under “Data Source” column) are
captured in the “04030101.wdm” file in the “..\HSPF” and “...\Microbe” folders, respectively.

1270.  As captured below, choose the three time series indicated in “Selected Data”.

File  Attributes  Select Help
Select Attibute Values to Fiter Available Data

| Scenario '] [Lccation '] [Consti‘tuent '] [Time Unit '] [TimeStep v] [Data Source ']
04030101 04085427 + DEWP +  Unknown 1 CiUsers\gwhelanliemTechnologies\SOMPBIHSPF-PEST_1\HSPF-PEST Flow Dailyi04020101. wdm g
|| NLDAS IMP102 L) piazivom | Hour CilUsers\gwhelanliemTechnologies\SOMPBIHSPF-PEST_1\HSPF-PEST\ Microbel 04020101 . wdm

OBSERVED  IMP202 Day Cilsersiguhel
Observed IMP302 Cilsersiguhel DMPEIHSPF-PEST_TIHSPFI04030101 wdm
PT-OBS IMP402 FLOW CiUsers\guhelanliemTechnologies\SOMPEIHSPF-PEST_Timetimet.vdm

mamcnn wenARCe A sl L e e T e oL e LU ORI AN PEET Al Sl

Matching Data (28 of 620)

DMPEHSPF-PEST_1\HSPF-PEST\Microbe\04030101_microbe_ohs_009 txt E

04020101 RCH4 DQAL Hour L g i DMPEIHSPF-PEST_1\HSPFW04030101. wdm
-
0402070 RCH5 DQAL Hour 1 L DMPEIHSPF-PEST_1\HSPF-PEST'\FlowiDailyl04030107. wdm

0402070 RCH2 DQAL Hour 1 L g T DMPEIHSPF-PEST_1\HSPF-PEST'\FlowiDailyl04030107. wdm

0403070 RCHE DQAL Hour 1 L g T4 DMPEIHSPF-PEST_1\HSPF-PEST\FlowiDaily\04030107. wdm

0403070 RCHE DQAL Hour 1 L g liemTe DMPEIHSPF-PEST_1\HSPF-PEST\FlowiDaily\04030107. wdm ||
04030101 RCH7 DQAL Hour 1 C:AUL \gwhelanliemTechnol \SDMPB\HSPF-PEST_1\HSPF-PEST Flow/Daily\04020101. wdm

04030101 RCH1 DQAL Hour 1 C:AUL \gwhelanliemTechnol \SDMPB\HSPF-PEST_1\HSPF-PEST Flow/Daily\04020101. wdm

04030101 RCH32 DQAL Hour 1 C\Users'gwhelan\iemTechnal \SDMPB\HSPF-PEST_1\HSPF-PEST Flow\Daily\04020101. wdm

04030101 RCH4 DQAL Hour 1 C\Users'gwhelan\iemTechnal \SDMPB\HSPF-PEST_1\HSPF-PEST Flow\Daily\04020101. wdm

04030101 RCHS DQAL Hour 1 C\Users'gwhelan\iemTechnal \SDMPB\HSPF-PEST_1\HSPF-PEST Flow\Daily\04020101. wdm

04030101 RCH5 DQAL Hour 1 C\Users'gwhelan\iemTechnal \SDMPB\HSPF-PEST_1\HSPF-PEST\Microbe\04020101 . wdm

04030101 RCH2 DQAL Hour 1 C\Users'gwhelan\iemTechnelogies\SOMPEHSPF-PEST_1\HSPF-PEST\Micrebe\04030107 . wdm :
04030101 RCHB8 DQAL Hour 1 C\Users'gwhelan\iemTechnelogies\SOMPEHSPF-PEST_1\HSPF-PEST\Micrebe\04030107 . wdm 3
04030101 RCHGE DQAL Hour 1 C\Users'gwhelan\iemTechnelogies\SOMPEHSPF-PEST_1\HSPF-PEST\Micrebe\04030107 . wdm

04030101 RCH7 DQAL Hour 1 C\Users'gwhelan\iemTechnelogies\SOMPEHSPF-PEST_1\HSPF-PEST\Micrebe\04030107 . wdm

04030101 RCH1 DQAL Hour 1 C\Users'gwhelan\iemTechnelogies\SOMPEHSPF-PEST_1\HSPF-PEST\Micrebe\04030107 . wdm

04030101 RCH3 DQAL Hour 1 C\Users'gwhelan\iemTechnologies\SOMPBIHSPF-PEST_1\HSPF-PEST\Microbe\04030107 . wdm

04030101 RCH4 DQAL Hour 1 C\Users'gwhelan\iemTechnologies\SOMPBIHSPF-PEST_1\HSPF-PEST\Microbe\04030107 . wdm

oo [rcm oo x| 1 [CUsesuidnienTechooiel SONPBRSPT PEST WS- PE Moo b0 an ]

[Observed ~ [04085427  [Enerococci  [Unknown | 1 [CiUscrsigwhelanliemTechnologies\SDMPBIHSPF-FEST_1\HSPF-PEST\Microbei04030101_microbe_obs_009.txt ||

Selected Data (3 of 620)
04030101 RCH3 DOAL Hour 1 Lol liemT: ies\SOMPB\HSPF-PEST_1\HSPF4030101 wdm
04030101 RCH3 DOAL Hour 1 Lol \SOMPBIHSPF-PEST_1\HSPF-PEST\Microbe 04030101 . wdm
Obsened 04085427 Enterococci Unknown 1 CL liemTe ies\SOMPBIHSPF-PEST_T'\HSPF-PEST\Microbe'04030107_microbe_obs_009 txt

4

Date Range of Selected Data

Al Common
[ Subset, Spiit, or Fiter Selected Data
Stat 2000/01/01  2011/06/04
End 201271231  2012/07/26 [ o ] [ Cancal

Since the first seven years (2000 — 2006) were used as warm-up for the watershed modeling, they
are excluded in the comparison; hence, the dates associated with the viewing the microbial density
time series will be from 2007 through 2012 and need to be modified. The start and end dates will be
“2007/01/01” and “2012/12/31".
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271. Click the “Subset, Split, or Filter Selected Data” box. Click “Ok.”

File  Aftributes  Select Help
Select Attibute Values to Fiter Available Data

Scenaio v |[Locaton | [Constiwert ~| [Time Unit ~| [Tme Step +| [Data Source -
04030101 04085427  » DEWP + Unknown 1 Ci\lsers\gwhelanliemTechnologies\ SDMPBIHSPF-PEST_1\HSPF-PEST\FlowiDaily 04030101 wdm -
NLDAS IMP102 [ piazinon [7] Hour Cillsersig ? DMPBIHSPF-PEST_THSPE-PEST\Microbel04030101 wdm

OBSERVED IMP202 Y o Cilserslg T DMPE\HSPF-PEST_TiHSPF-PEST\Microbe|04030101_microbe_obs_00S. txt
Observed IMP202 Cilserslg T DMPE\HSPF-PEST_1\HSPFI04020101.wdm

PT-0BS IMP402 FLOW ciu iemT. \SDMPEIHSPF-PEST_Timetimet wdm

=
namenn [T Rt T TR ST T E T ST SRR NPTy R o IR DI,

Matching Data (28 of 620)

04030101 RCH4 DEAL Hour 1 CiUsers\gwhelaniiemTechnologies\SOMPBIHSPF-PEST_1\HSPFW04030101.wdm
oioootor——TRc#s——T0GALJHow |1 |CllaersigwbslnienTechologieeSDUPBHSPF-PEST_IHSPROAIO OTam |
04030101 RCHE DEAL Hour 1 CilUsers\gwhelanliemTechnologies\SDMPBIHSPF-PEST_1\HSPF-PEST\Flow!\Daily\04030101. wdm

04030101 RCH2 DQAL Hour 1 Cil ) liem T DMPBIHSPF-PEST_1\HSPF-PEST\FlowiDaily\04030107. wdm

04030101 RCH2 DQAL Hour 1 Cil ) T DMPBIHSPF-PEST_1\HSPF-PEST\FlowiDaily\04030107. wdm

04030101 RCH6 DQAL Hour 1 CALL T \SOMPBIHSPF-PEST_1\HSPF-PEST\Flewi\Daily\04030101. wdm

04030101 RCH7 DQAL Hour 1 CALL T \SOMPBIHSPF-PEST_1\HSPF-PEST\Flewi\Daily\04030101. wdm

04030101 RCH1 DAL Hour 1 CALL liemT: \SDMPBIHSPF-PEST_1\HSPF-PEST\Flow Daily\04030101. wdm

04030101 RCH3 DRAL Hour 1 Cillsers iemT: ies\SOMPB\HSPF-PEST_1'\HSPF-PEST \Flow!\Daily\04030101. wdm

04030101 RCH4 DEAL Hour 1 CiUsers\gwhelaniiemTechnol \SOMPB\HSPF-PEST_1\HSPF-PEST Flow!Daily\04030101. wdm

04030101 RCHY DEAL Hour 1 CiUsers\gwhelaniiemTechnol \SOMPB\HSPF-PEST_1\HSPF-PEST Flow'Daily\04030101. wdm

04030101 RCHS DEAL Hour 1 CiUsers\gwhelaniiemTechnol \SOMPB\HSPF-PEST_1\HSPF-PESTMicrobe\04030101 . wdm

04030101 RCHZ DEAL Hour 1 CiUsers\gwhel Technol \SOMPBAHSPF-PEST_1\HSPF-PEST Microbe\04030101 . wdm

04030101 RCHE DEAL Hour 1 CilUsers\gwhelaniiemTechnal \SOMPBAHSPF-PEST_1\HSPF-PEST Microbe\04030101 . wdm

04030101 RCHE DEAL Hour 1 CilUsers\gwhelaniiemTechnol \SOMPB\HSPF-PEST_1\HSPF-PEST Microbel04030101 wdm

04030101 RCH7 DEAL Hour 1 Cilsers\gwhelan'i hnol \SOMPB\HSPF-PEST_1\HSPF-PEST Microbel04030101 wdm

04030101 RCH1 DEAL Hour 1 CilUsers\gwhelaniemTechnol \SDMPB\HSPF-PEST_1\HSPF-PEST Microbel04020101 wdm

04030101 RCH3 DEAL Hour 1 CilUsers\gwhelaniemTechnol \SDMPB\HSPF-PEST_1\HSPF-PEST Microbel04020101 wdm

04030101 RCH4 DQAL Hour 1 CiL I liem T DMPBIHSPF-PEST_1\HSPF-PEST\Microbe\04030107 .wdm

o0 JRewe [DGAL x| 1 |ClsemoubsenienTechrooges SOMFRWSSR PEST_TIHSPE-PESTMccbe 0001w |
Observes —Jottesiz7 —Jemeocones Juskoown |1 |CiUsersoubsonienTechrlogies SOMPEHS-PEST_1 HSPE-PES T Micrcbe04030101_icrobe_obs 003 |
Selected Data (3 of 620)

04030101 RCH3 DQAL Hour 1 CALL liemT: ies\SOMPB\HSPF-PEST_1'HSPFI04030101 . wdm

04030101 RCHS DAL Hour 1 CALL liemT: ies\SOMPB\HSPF-PEST_1'HSPF-PEST\Microbel04030101  wdm

Observed 04085427 Enterococci Unknown 1 Cillsers liemTe ies\SOMPEIHSPF-PEST_1\HSPF-PEST\Microbe\04020101_microbe_obs_009.txt

Date Range of Selected Data

-

m

b

-

Al Commen
Subset, Split, or Fiter Selected Data
Stat 2000/01/01  2011/06/04
End 20121231  2012407/26 o | [ Cancel

272. The “Filter Data” screen appears. Under the “Subset By Date” tab, change the “Start” and “End”
_ datesto 2007/01/01 and 2012/12/31, respectively. Click “Ok”.

i _— '

{ Subsef By Date ’| Seasons | Fiter By Value | Change Time Step | Timeseries Math ||| Subset By Date | Seasons | Fitter By Value | Change Time Step | Timeseries Math

[ a ] — [a ] ——
Stat 2000/01/01  2011/06/04 Stat 2000/01/01  2011/06/04

End 201212/31  2012/07/26 201212431 End 2012M12/31  2012/07/26 201212/3
[T Apply month/day range to each year [T Apply month./day range to each year
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273. The “Choose Graphs to Create” window appears. Check “Timeseries”, then click “Generate”.
PpE———)

Z‘ Timeseries
:I Flow/Duration
Frequency
:‘ Running Sum
:‘ Residual (TS2 - TS1) (two datasets needed but 3 dat
:‘ Cumulative Difference (two datasets needed but 3 dat
:‘ Scatter (TS2 vs TS1) (two datasets needed but 3 datasets sele

[ Multiple WQ Plots

I Cancel ][ Generate ]

274. The following “Timeseries Graph” is generated, in which two Y-axes appear. This is caused by

the large differences in magnitude between time series curves. Values on the axes differ by
approximately one-order of magnitude.

i@l Time-Series Graph
File Edit View Analysic Coordinates Help

—— Hourly 04030101 Dgal AtReng
—— Hourly 04030101 Dgal AtReng
—— Observed Enterococci At 04085427

4,000,000

3,000,000 -

2,000,000

1,000,000 |-

[E=EE

400,000

- 300,000

- 200,000

- 100,000

from linear to logarithmic.

In the above graph, note that two Y-axis are appeared. This is caused by large difference between
time series. You can see the values on the both axis have about an order of magnitude difference. To
clearly indicate each time series, we can change the color of the curves, and the y-axis can be changed

Select “Edit>Graph”.

275.

File | Edit | View Analysis Coordinzg

{ Graph)

Copy Ctrl+C  Enteroc
crd40301C
—— Simulated Enteroc
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276. The “Edit Timeseries Graph” window below appears. Under the “Axes” tab, choose “Bottom X"
for “Axis”, and change “Title” to “YEAR”. Click “Apply”.

i@l Edit Time-Series Grap ESNEER

fxes | Curves | Lines | Legend | Text |

s @ BottomX () LeftY () RightY (71 Aupdliary Y

Type @ Time Linear Logarithmic Probability

Title YEAR Fart |
Zoom Range | 2006712731 to  2012112/3 Reverse

Major Units tics arid Grid Calor | Font |

Minor Units tics grid Grid Color

Aoy Automaticaly

277. Select “Left Y” for “Axis” and “Logarithmic” for “Type”, then type “Uncalibrated Enterococci
Concentration (Cells/L)” for “Title”, and set “Zoom Range” as 10,000 to 10,000,000. Click “Apply”.

-
il Edit Time-Series Graph pch ,
Foes |Ew1r&a | Lines | Legend | Teot |
Pz () Bottom X @ LeRtY i) Right (7 Aupdliang Y
Type Time (7 Linear @ Logarthmic Frobahility
Title Uncalibrated Enterococci Concentration (Cells/L) Fortt |
Zoom Range 10,000 to 10,000,000 Reverse
Major Units tics grid Grid Colar | Font |
Minor Units tics grid Grid Colar

Aoy Automaticaly
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278. Select “Right Y” for “Axis” and “Logarithmic” for “Type”, then type “Observed/Calibrated
Enterococci Concentration (Cells/L)” for “Title”, and set “Zoom Range” as 1000 to 1,000,000. Click

llApplyII.
-
o e
|| | Aes | Curves | Lines | Legend | Tet | |
Pods (7 Bottom ¥ (O LeftY @ RightY () Audliany Y
Type Time ) Lnear @ Logarthmic Probability
Title Observed/Calibrated Enterococci Concentration (Cells/L) Fort
Zoom Range 1000 to | 1,000,000 [7] Reverse
Major Urits tics grid Grid Colar Fort
Minar Units tics grid Girid Color

[ Apply Automaticalty

279. Go to the “Curve” tab.
a. Select “Observed Enterococci at 04085427” for “Curve”, then change “Label” to “Observed”.
Note that the “Y axis” is “Right”.
b. Since this observation is intermittent, only express the data with symbols that do not have a
continuous line.
i. Uncheck “Line”.
ii. Change “Size” to “9”.
iii. Select symbol type as “Circle”.
iv. Check “Fill”.
v. Change “Color” to blue.
Click “Apply”.

(o o e

| |Axes | Curves |Lines | Legend | Text |

Curve Observed -
Label Observed

Y Pois 0 Left @ Right ) Awdliary

Color I | Random New Colors For All Curves ]

[C] Line Width 1 Solid -+ RearwardStep -
Symbolz  Size 9 Circle - Fill

[] Apply Automaticaly

166



280. Select the first time series, “Hourly 04030101 Dqal at RCH9” for “Curve”. “Left” “Y Axis” has

been selected for this time series.
a. Change “Label” to “Simulated (Uncalibrated).

b. Change “Color” to grey.

c. Click “Apply”.
e @escireswocn L leoloie

[ Aces | Curves |Lines [ Legend [Tex |

[ Axes | Curves |Lines [ Legend [ Text |
Curve Curve Simulated {Uncalibrated) -
Label Houry 02030101 Daal At Rehd Label Simulated (Uncaliborated)
TCTR - - E— Ao @k O Rt O Ay
Color I Random New Colors For All Curves ) Color [ Random New Colors For All Curves ]
Line Width 1 Solid ~ RearwardStep - Line Width 1 Solid + RearwardStep -
Symbols  Size ] Circle - Fill Symbols  Size 7 None - Fill
v [

281. Select the second time series, “Hourly 04030101 Dqgal at RCH9” for “Curve”. “Left” “Y Axis” has

been selected for this time series.
a. Change “Label” to “Simulated (Calibrated).

b. Change “Color” to red.

c. Click “Apply”.
e S | et R T

|| [Awes | Curves [Lines | Legend [ Text |

| Aes | Curves |Lines | Legend | Text |
Curve Simulated (Uncalibrated) E Curve Hourly 04030101 Daal At RchS -
Simulated (Uncalibrated i i
Label Hourly 04030101 Daal At Rchd | Label Simulated (Caliorated)
¥ ois LT I . Yais @l O Rgt O Ay
Color [ Random New Colors For All Curves ] Color I Random New Colors For All Curves
Line Width 1 Solid ~+ RearwardStep - Line Width 1 Solid ~+ RearwardStep -
Symbols  Size 7 Mone - Fill Symbols  Size 7 Mone - Fill
Foply Automatically oply Automaticaly
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282. Close the “Edit Timeseries Graph” window, and all three time series in “Timeseries Graph”
window will be plotted.

i@l Time-Series Graph [E=
File Edit View Analysis (2011 Nov5,190,520) Help
10,000,000
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3 2
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s o
o, 8
O | gg
2|
q
| P
| l
100,000 |- | | 10,000
| | \
[
z
5 H
]
2
N ' ' ‘ ‘ ‘ ’
d j ‘ 1,000
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283. The graph can be exported as an image file. In the “Timeseries Graph” window, select “File>Save

File | Edit View Analysis Co

Select Data
— 1
kS
Dbserve
Print Simulate
imulate

284. Choose desired file format (.tif in this example), define the file name (Result.tif in this example)
and click “Save”.

... .. E 0 I |

@ L M < Os(C) » Temp » SDMProject b Manitowoc b HSPF-PEST b Microbe ~| 43 N Search Microbe L

Organize ~ New folder B= o
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| EPAWaters
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). HSPF-PEST
). Flow

No items match your search.

). Daily
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}. Microbe —
I hucl2
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| localData - < | T 3

File name: Result

Save as type: [Tiﬁ Format (*tif)

= Hide Folders
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DISCLAIMER

Information in this document has been funded in part by the United States Environmental Protection
Agency under Interagency Agreement DW-89-92399101-1 to the Idaho National Laboratory. It has been
subjected to the Agency's peer and administrative review and has been approved for publication as an
EPA document. Mention of trade names or commercial products does not constitute endorsement or
recommendation for use.
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APPENDIX A
USGS Instantaneous Data Archive for Instantaneous Discharge Data using the BASINS
Download Data Tools

The USGS Instantaneous Data Archive (IDA) for Instantaneous Discharge data provides hourly and sub-
hourly discharge data at USGS gaging stations. As noted in the main text, as of June 23, 2017, access to
USGS Instantaneous Data Archive (IDA) for Instantaneous Discharge data is not available on the USGS
web site. In the event that USGS IDA for Instantaneous Discharge data become available and the web
service is activated within the SDMPB, this section describes how the user can access and retrieve the
instantaneous discharge data using the BASINS download data tools.

1. To download discharge data at the 04085427 gage station from the USGS web site,
c. Highlight the “NWIS Daily Discharge Stations” layer in the “Legend” panel (see red box in the
figure below).

ey

i
d. On the tool bar, click = €€t then click on each gage station on the map while holding the
Ctrl key down. The gage stations will be highlighted.
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2. Onthe menu bar, select “File>Download Data”.

g BASINS 4.1 -

File Watershed Delineation Maodel
New

Open Project

Il

Save Jd

Save As revious

>

Al

Archive/Restore Project..

| (Download Data) |
Opemoas

Ope

Manage Data 5
New Data | O 4
Save Data In... 3

3. The “Download Data” window appears. Check “Daily Discharge” and “Instantaneous Discharge”. If
the “Daily Discharge” has been chosen in a previous data download, only choose “Instantaneous
Discharge”. Click “Download”.

Region to Download lHydroIogic Unit 04030101

BASINS
"] DEM Shape [7] GIRAS Land Use [INED []| Census [ | Met Stations

["] DEM Grid [] Legacy STORET [JNHD  [] 303(d) [] Met Data

MNational Hydrography Dataset Plus
] An || Catchments
[] Elevation Grid [] Hydrography

Station Locations from US Geological Survey National Water Information System

[] Discharge [] water Quality [ | Measurements || Daily GW || Periodic

Data Values from US Geological Survey Mational Water Information System
Daily Discharge

Instantaneous Discharge

National Land Caover Data 2001
[] Land Cover [] iImpervious [] canopy [T] 1992 Land Cover

EPA STORET Water Quality
[ stations

MNorth American Land Data Assimilation System

] Grid

[C] Merge [ Clip to Region Help H Cancel l [ Daownload
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4. The following window appears. The daily flow observation time series file name will already be
identified, but you can pick a different name or folder location. You can also store the data in an
existing WDM file by choosing “Add data to existing WDM file” and locating the WDM file. In this
example, a WDM file, “flow.wdm”, will be created in the example folder location
“C:\Temp\SDMProject\Manitowoc\nwis\”. Click “Ok”.

&M Daily Discharge

After downloading Flow data,
() Add individual files (one per station) to project
0 Add data to new WDM file: CA\Temp\SDMProjectiManitowoc\nwis\flowwdm

(") Add data to existing WDM file:

() Do not add data to project

5. BASINS will download daily flow data. Click “OK” when the message for “WDM Datasets added”
appears.

6. BASINS will download instantaneous flow data for only those stations that appear. Click “OK” when
the message appears noting: IDA data found for the selected station.

7. When the “Data Download” screen appears, click “OK”.
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If multiple stations are chosen (which is not in this case), then a message like the following will
appear, noting only those stations where instantaneous flow data are available.

IDA data is not yet available for all discharge stations.
IDA data found for 2 of 3 stations.

—

If multiple stations are chosen (which is not in this case), then a message like the following will
appear, noting only those stations where instantaneous flow data are available.

IDA data is not yet available for all discharge stations.
IDA data found for 2 of 3 stations.

-

When the “Data Download” screen appears, click “OK”.

Downloaded Data file: C\Temp\SDMProject\Manitowocnwis\flow.wdm
Downloaded 2 Data files

—
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8. The following “Data Sources” window appears to show time series data files associated with this
project. Here, there are two WDM files and two RDB files as data sources. Close this window by
selecting “File>Exit”.

i 052 sources N 5 e o]

File  Analysis Help

Blvov]
-CATemp\SDMProjectiManitowocimetimet. wdm (16)

i +CATemp\SDMProjectiManitowoc\NWISHlow. wdm (3)

HUSGS RDB
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APPENDIX B
Flow Calibration: Details of “HSPF_PEST_flow.exe” and “Input_flow.in”

This section provides details of the FORTRAN code for preparing HSPF parameter calibration with PEST
(i.e., “HSPF_PEST_flow.exe”). “HSPF_PEST_flow.exe” is designed to

e consume the HSPF input UCI file (*.uci) prepared by SDMPB

e consume a flow observation file (*_obs.txt)

e consume a user input file (Input_flow.in)

e prepare PEST input files (*.pst, *. tpl, *.ins)

e prepare batch files for running HSPF and PEST (“runHSPF.bat” and “runPEST.bat”, respectively)

e prepare the file containing observed flows with missing values (“*_obs.out”).

Input files include:

e Input UCI file (“<project name>.uci”): represents the main HSPF input file prepared by SDMPB
which includes all input data (e.g., simulation time, time series input file names, output file
names, land use segmentation, print options, parameters, etc.), except time series input. Users
do not need to directly modify the UClI file, since it can be modified through the HSPF user
interface, although experienced users can modify this ASCII file directly. Only one UCI file exists
per working folder, as specified in the “Input_flow.in” file.

e Flow observation (“<project name>_obs.txt”): includes observed flow time series with the
desired time step for parameter calibration which is downloaded and exported through BASINS.
Users do not need to modify this file since it typically reflects USGS gaging station data. The time
series in this file can include missing data.

e User input file (“Input_flow.in”): includes information for generating PEST input files.

Figure B.1 presents the generic format of the “Input_flow.in” file. Descriptions of input data are:

HSPFPATH
WORKPATH
PESTPATH
ny_warm
nLUgroup
nLU

LU

(blank line)
para
lower  upper

Figure B.1. Constructions of user input file (“Input_flow.in”)

o  HSPFPATH: path of WinHSPFIt.exe. When HSPF is installed with BASINS, WinHSPF 3.0 (with user
interface) and its light version, WinHSPFIt.exe (without user interface), are installed together.
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PEST executes WinHSPFlt.exe as executed on the Command Window. WinHSPFlt.exe is typically
located in “<BASINS folder>\models\HSPF\bin\"” or “<SDMPB folder>\bin\”.

o  WORKPATH: path of working folder where input UCI file, WDM files, and a flow observation file
are located, and output files of “HSPF_PEST_flow.exe” will be generated.

e  PESTPATH: path of pest.exe.

e ny_warm: number of years for model warm-up, from start of the simulation as it appeared in
the input UClI file

e nlLUgroup: number of land use groups. “1” means PEST calibrates the same parameter value for
all land use groups. nLU and LU must be repeated nLUgroup times.

e nlLU: number of land use types included in each land use group. For example, a land use group
may include two types such as Agricultural and Forest. There are nine land use types:
Water/Wetlands, Urban, Barren or Mining, Forest, Upland Shrub Land, Agriculture-Cropla, Grass
Land, Agriculture-Pastur, and Transitional. “Cropla” and “Pastur” refer to Cropland and Pasture.

e [U:Land use types included in each land use group. LU must be repeated as many as nLU times.
LU must be same as it appears in the input UCI file. If there are land use types that do not
appear in the UClI file, the program skips them.

e para: name of each parameter. para should be the same as it appears in the input UCI file.

e Jower and upper: minimum and maximum values of each parameter in the calibration process.
This line must be repeated nLUgroup times for each parameter. Possible and recommended
parameter ranges can be found in EPA (2000).

Figure B.2 illustrates an example user input file “Input_flow.in”. It differentiates parameter values into
four land use groups, which means PEST calibrates four different values for each parameter. Output files
include:
o  PST file (“<project name>_flow.pst”): PEST control file that includes PEST parameters,
information of model parameters, parameter groups, observed flow, model executables, etc.
Users can modify or add PEST parameters, as necessary. Explanation of PEST parameters can be
found in the PEST manual (Doherty, 2005) at http://www.pesthomepage.org/Downloads.php.
e TPLfile (“<project name>_flow.tpl”): PEST template file that includes structure of the model
input file (i.e., HSPF UCI file) and location of calibrating parameter values.
e INS file (“<project name>_flow.ins”): PEST instruction file that explains how PEST reads the
model output file for calculating error statistics.
e  “runHSPF.bat”: Batch file that executes HSPF.
e  “runPEST.bat”: Batch file that executes the HSPF parameter calibration with PEST.
e Flow observation with missing data (“<project name>_obs.out”): A file that includes flow
observations with missing data denoted as “-9999”; this file is not used by PEST.

The following assumptions apply when constructing the PEST input file:
e Simulation start and end times, including model warm-up, are assumed to be the same, as they
appear in the HSPF input UCI file prepared by SDMPB.
e  PEST calibrates HSPF flow parameters during calibration which is when observation and
simulation periods overlap. If no overlap occurs, “HSPF_PEST_flow.exe” returns an error, noting
that an inconsistency exists between the two periods.
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C:\Basins45\models\HSPF\bin\
C:\Temp\SDMProject\Manitowoc\HSPF\Flow\Hourly\
C:\PEST\

2

4

1

Urban or Built-up La

2

Agricultural Land

Forest Land

1

Wetlands/Water

1

Barren Land

KMELT

0.0000 0.200
0.0000 0.100
0.0000 0.200
0.0000 0.200
INFILT

0.0010 0.200
0.0010 0.500
0.0010 0.500
0.0010 0.500
AGWRC

0.8500 0.900
0.8500 0.950
0.8500 0.999
0.8500 0.999
BASETP

0.0000 0.050
0.0000 0.200
0.0000 0.200
0.0000 0.200
LZETP

0.1000 0.500
0.1000 0.900
0.1000 0.900
0.1000 0.900

Figure B.2. Example user input file “Input_flow.in”, differentiating parameter values into four land use
groups
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PEST minimizes the squared error between observations and calculations at the outlet of the
watershed, as defined in the input UCI file prepared by SDMPB. The outlet of the watershed
appears on the last line of “OPN SEQUENCE” section in the input UCI file.

It changes “Flags” in “PRINT-INFO” and “BINARY-INFO” sections, throughout the input UClI file,
to “6” which means “never print” in default output and binary files, thereby saving output size.
It removes “EXT TARGETS” section in the input UCI file, instead adding a “PLTGEN” section after
the “FTABLES” section to print selected flow (i.e., calculated flow discharge at the calibration
point within the watershed) in a separate output file. Writing to “PLTGEN” includes adding a
name of the separated output file (i.e., * flow.p93), a “PLTGEN” line in “OPN SEQUENCE”
section, and a “NETWORK” section after the “EXT SOURCES” section.

It indicates the time step of the observed flow in “*_obs.txt”, then writes the “PLTGEN” section
accordingly. Thus, if a user prepares 15-minute, 30-minute, or hourly flow observations in

“* obs.txt”, the model writes hourly flow values to calibrate parameters with hourly flow. Only
15-minute, 30-minute, hourly, or daily time steps can be indicated.

It assumes all parameters do not vary by month, even if some vary in the input UCI file prepared
by SDMPB.

It turns on “Snow Accumulation and Melt”, if it is turned off in the input UCI file.

It turns off soil temperature and water quality modeling for simulation efficiency.

If the parameter AGWETP is calibrated, it assumes AGWETP varies only for the land use type
“Wetlands/Water”, and is fixed for other land use types as “0” (EPA, 2000).
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APPENDIX C
Flow Calibration: Heuristic Relationships between Land Use Types
and Various Calibration Parameters

Parameter ranges and their calibrated values may vary by land use types. Although there are no
recommended ranges that vary by land use types, heuristic relationships between land use types for
various parameters are defined as follows:

e INFILT — highest for water/wetlands, next highest for forest

e LZSN - highest for forest, lowest for water/wetlands

e CEPSC - may change over the course of the growing season for agricultural land uses and
deciduous forest (monthly)

e UZSN — may change over the course of the growing season for agricultural land uses (monthly);
highest for water/wetlands, next highest for forest

e LZETP — higher for forest and wetlands, next highest for row crops, then grassland

The above relationships can be used to establish parameter ranges for calibration or to evaluate
calibration results.
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APPENDIX D

Microbial Calibration: Details of “HSPF_PEST_microbe.exe” and “Input_microbe.in”

This section provides details of the FORTRAN code for preparing HSPF calibration of microbial
parameters using PEST (i.e., “HSPF_PEST _microbe.exe”). “HSPF_PEST_microbe.exe” is designed to

consume the HSPF input UCI file (*_flow.uci) which is prepared during the HSPF flow parameter
calibration with PEST

consume a microbial observation file (*_microbe_obs.txt)

consume a user microbial input file (Input_microbe.in)

prepare PEST input files (*_microbe.pst, *_microbe.tpl, * _microbe.ins)

prepare an input file (*_microbe _P2P.tpl) for PAR2PAR, which is a PEST utility that manipulates
parameters

prepare batch files for running HSPF and PEST (runHSPF.bat and runPEST.bat, respectively).
prepare a file containing observed microbial densities (concentrations) with missing values

“* microbe_obs.txt”.

Input files include:

Input UCI file (“<project name>_flow.uci”): the main HSPF input file resulting from HSPF flow
parameter calibration process using PEST, which includes calibrated HSPF flow parameters, all
input data (e.g., simulation time, time series input file names, output file names, land use
segmentation, print options, parameters, etc.), except time series input. Users do not need to
modify the UCI file directly, since it can be modified through the HSPF user interface, although
experienced users can modify this ASCII file directly. Only one UCI file exists per working folder,
as specified in the “Input_microbe.in” file.

Microbial density observations (“<project name>_microbe_obs.txt”): includes observed
microbial densities varying in time, where intermittent or fixed time steps are allowed; this file
can include missing data.

User-defined microbial input file (“Input_microbe.in”): includes information for generating PEST
and PAR2PAR input files.

Figure D.1 presents the generic format of the “Input_microbe.in” file. Descriptions of input data are:

HSPFPATH: path of WinHSPFIt.exe. When HSPF is installed with BASINS, WinHSPF 3.0 (with user

interface) and its light version, WinHSPFlt.exe (without user interface), are installed together.

PEST executes WinHSPFlt.exe, as it is executed in the Command Window. WinHSPFlt.exe is

typically located in “<BASINS folder>\models\HSPF\bin\” or “<SDMPB folder>\bin\”.

WORKPATH: path of working folder where the input UCI file, WDM files, and a microbial

observation file are located, and where output files of “HSPF_PEST_microbe.exe” will be

generated.

PESTPATH: path of pest.exe.

ny_warm: number of years for model warm-up from start of the simulation, as appeared in the

input UClI file

nLUgroup: number of land use groups. “1” means PEST calibrates the same parameter value for

all land use groups. nLU and LU have to be repeated nLUgroup times.

nLU: number of land use types included in each land use group. For example, a land use group

may include two land use types, such as Agricultural and Forest. There are up to nine land use
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types: Water/Wetlands, Urban, Barren or Mining, Forest, Upland Shrub Land, Agriculture-
Cropla, Grass Land, Agriculture-Pastur, and Transitional. “Cropla” and “Pastur” refer to Cropland
and Pasture.

LU: Land use types included in each land use group. LU has to be repeated as many as nLU
times. LU must be the same as it appears in the input UCI file. If there are land use types that do
not appear in the UCI file, the program skips them.

para: name of each parameter. para should be the same as it appears in the input UCI file.
Parameters that start with “MON-“ or “MONTH-“ indicate parameters that vary monthly.

o (lower) and (upper): minimum and maximum values for those parameters that vary
monthly, and are not used if the parameters do not vary monthly. When “-9999” is
used, no minimum or maximum value is assigned to the parameter.

lower and upper:

o Parameters that vary monthly represent minimum and maximum values of proportional
change, multiplying the initial values of these parameters by this factor. This line must
be repeated nLUgroup times for each parameter, except ‘MONTH-DATA’, ‘FSTDEC’ and
‘THFST’ since those are not grouped by land use.

o Parameters that do not vary monthly represent minimum and maximum values.

LU

para
lower

HSPFPATH
WORKPATH
PESTPATH
ny_warm
nLUgroup
nLU

(lower)  (upper)
upper

Figure D.1. Constructions of user input file (“Input_microbe.in”)

An example user input file “Input_microbe.in” is illustrated in Figure D.2. It separates parameter values
into two land use groups which means PEST calibrates two different values for each parameter.
Parameter names in PEST input files are differentiated by numbers following parameter names. Note
that only one range can be provided for ‘MONTH-DATA’, ‘FSTDEC’, and ‘THFST’. Output files include:

PST file (“<project name>_microbe.pst”): PEST control file including PEST parameters,
information of model parameters, parameter groups, microbial observation, model executables,
etc. Users can modify or add PEST parameters, as necessary. An explanation of PEST parameters
can be found in the PEST manual (Doherty, 2005) at
http://www.pesthomepage.org/Downloads.php.
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C:\Basins45\models\HSPF\bin\
C:\Temp\SDMProject\Manitowoc\HSPF-PEST\Microbe\
C:\PEST\

1

2

3

Water/Wetlands

Urban

Barren or Mining

6

Forest

Upland Shrub Land

Agriculture - Cropla

Grass Land

Agriculture - Pastur

Traditional

MON-ACCUM  0.000 -9999
0.00000 1000.00000
0.00000 1000.00000
WSQOP

0.01000 10.00000
0.70000 2.20000

10QC

0.00000 1.E10

0.00000 1.20000

AOQC

0.00000 1.E10

0.00000 1.20000

FSTDEC

0.00001 2.00000

THFST

1.00000 2.00000
MONTH-DATA -9999 -9999
0.00000 1000.00000

Figure D.2. Example user input file “Input_microbe.in”
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PAR2PAR TPL file (“<project name>_microbe_P2P.tpl”): PAR2PAR template file, indicating the
HSPF model input file structure (i.e., “*_microbe.uci”) and locations where calibrating
parameter values are to be placed. In PEST calibration, this PEST utility (i.e., “PAR2PAR.exe”)
must be executed prior to every HSPF execution to prepare the HSPF UCI file with parameters
that change proportionally. Details of PAR2PAR can be found in the PEST manual (Doherty,
2005) at http://www.pesthomepage.org/Downloads.php.

PEST TPL file (“<project name>_microbe.tpl”): PEST template file indicating structure of the
PAR2PAR input file, instructing how to calculate parameters with proportional change, and
providing locations where calibrating parameter values are to be placed.

INS file (“<project name>_microbe.ins”): PEST instruction file indicating how PEST will read the
model output file for calculating the error statistics.

“runHSPF.bat”: Batch file that executes HSPF (i.e., WinHSPFlt.exe) and PAR2PAR (i.e.,
par2par.exe”).

“runPEST.bat”: Batch file that executes HSPF parameter calibration with PEST

The following assumptions apply when constructing the PEST input file:

Simulation start and end times include the original simulation period which is indicated by the
input UCI file (i.e., “*_flow.uci”) and microbial observation period. Users need to ensure
“met.WDM” includes input MET data for the simulation period.

PEST calibrates HSPF microbial parameters during calibration which is when observation and
simulation periods overlap.

PEST minimizes the squared error between observations and calculations at the outlet of the
watershed, as defined in the input UClI file. If a parameter name in the User input file (i.e.,
“Input_microbe.in”) starts with “MON-“ or “MONTH-“, it assumes the parameter varies by
month and sets it to change proportionally throughout calibration. PEST, therefore, does not
calibrate the parameter value itself, but the proportional value related to the initial parameter
value.

Soil temperature and water quality modeling in the UCI file are turned on.

The “PLTGEN” section is added after the “FTABLES” section in the UCI file to print selected
microbial concentrations at the calibration points within the watershed in a separate output file.
Writing the “PLTGEN” section includes adding a name of the separate output file
(*_microbe.p9X), “PLTGEN” line in the “OPN SEQUENCE” section, and a “NETWORK” section
after the “EXT SOURCES” section.
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